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PURPOSETo provide a transmission reception system in which much more information is sent by the 
same frequency band as that of a conventional system by solving a problem that a transmission 
information quantity cannot be increased when a frequency band is limited in the transmitter sending a 
digital signal. 

CONSTITUTIONS modulator 4 of a transmitter 1 implementing m-ary QAM modulation allocates n- 
ary data of a 1st data string to a signal point group resulting from grouping signal points of n-ary 1st 
data string, p-ary 2nd and 3rd data strings on a signal space diagram to obtain a modified m-ary QAM 
modulation signal, which is sent from the transmitter 1. When a demodulator 25 of a 1st receiver 23 
demodulates the n-ary 1st data string, a 2nd receiver 33 the 1st and 2nd data strings, and 3rd receiver 
43 demodulates the 1st, 2nd and 3rd data strings to receive the m-ary modified multi-value 
modulation wave, the transmitter is obtained in which even the receiver having only n-ary 
demodulation capability (n 
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*-«*n,.i:»2»l*l2 3©7>rt2'2ffl*gr 
2 ©H^ft^fo 

[0 0 5 1]*102 tt«KHifi**l©»^© 1 6 Q A 

— ^^Stb^fflWt-tt^V^o 01 lA>£ni,£5{§W 
±ti^btt»^2SfiW2 3©r>^^*Sr 2 {±S(i 

[0 0 5 2] ffiM©«^ SS««*ttlRS**ir*S5, 

— j£«tJI5l±tt4:*i*f'^ £:*^n 1 6 li5(SWT 

«1 0 3©ftMrCCT-*~. «it«C©iH*rt«:6«*K^ 
1 0 4tta«3i*;i/*-4»Tf!B2S««l2 3CTV7 1 
^-*Sr 2 {±2fS{3*S. *10 5(iS(|x*;i/ 

^-tf 2{gT-r 2 fcfcifa5{gi;:&So -tvt>Ji. ^fflibnj 

[0 0 5 3] ni e A 1 5 J: ^'J^cT'/iCtftAii: A 2 "t^^ 

n„ = ((A, + A,)/A,)'g5 
) A^ 1. 2 3 A, 
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m 1 o»e>amm*jimm<Dsm* 2 a (4), 

ft 2 AUG)**-**; A(4)fcA(16)-A(4)itA 1 fcA. 

{A(16)} s g5{A(14)} ^ i:^t l H c tV^ 
*tagB®6 4APSKfflBftfflv^«f!lft^ 0 Jg 3 g 
fe«R4 3tt, 6 4fi£QAM&H#-?§.5„ 

[0054] §120^ h;naiiiai-o©^ ^0 

*. 0 1 2 ©g 1 #&M»*£8g 1 <D#lz&m^& 1 7 
0 ft&toi; LT 4x4=16 tt©@?£#«niflCS» 
£*ITVJ5. COW, 4PSKtOP5fflttStfe*« 

&^s^n6 4fc£g|Lfc®^©r 3 ©<ift, HWCL 
r 3 2 ={6 V(n-l)} r ,» 

t&D, H1 3 6 4«QAM<Di|igr,-ffl*eft n o 

[0 05 5] fcjgu HI 2©£5 2£@ 
« 3 3 fSflLt^ 4 P S K© 2 b i t Lfr&mx- £ 

fc^©T-S&i, » 2 , *3©3o©Rj£«:ft«S;**6 

Ctt, *2»fa«3 3tS6»6 4*QAM*«»i»6^ 



(8) 



7-9 9 5 2 2 
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[0 0 5 6] HI 4©j;$fc3KJf©«* J s© 40 ,,_ K 
>^ftfr? c £ 5 3o©s^© H }£ tt3WaA . r 

So m 1 *K*WTKiH-j-* fc % « 1 am-a-mm^m 

9 ltMBl^-^aiO^bi t© (1 1) *m*)Z>-rt- 

1 0 0 5 7 ] Kfc, £ 1 B^fflfli^^ 1 8 1 fctt* 2 
7--^J©2bit© (1 1) *fflt>fc TSo » 2 g|^ 
fflfe^* 18 2di(0 1)$,i3 BJ*8!l&*£& 

1 8 3 IZt* ( 0 0 ) *m 4 IMNHe?^ 1 8 4 Ctt 
(10) fcffl&fcr*. -0-i:ttH7i:^<[[iiT-feS. 
[0 0 5 8] 01 5©»l*R©*t* h;Ha*fflV>T» 

3 ^-^©fe^Kgftf* b < RWr S t«it tffiHg- 
^2 0 1. 2 0 5, 2 0 9, 2 1 36(11), fg^jSL 

2 0 2, 2 0 6, 2 1 0, 2 1 4ft (01), 
0 3, 2 0 7, 2 1 1, 2 15ft (00), «*jft2 0 
4. 2 0 8, 2 1 2, 2 1 6ft (10) tTtlii, £3 
^-*?.j©2 b itfflr-^^lr-^ £2iF-* 

LT, 3 Rf«© 2bit 5=-* LTfe^T- 

[0 0 5 9] 6bitfflT-^ 5 g m<#J8W 
bit, 4bi't, 6bit©*3fe«ea»cDfr-i36» 

[0060] 3mm&mm<DM&&i£$>tz-£z 



&»fc«6Wfte^jaoE»firjsftiaiii3r5. 

[0 0 6 1] HI 5fc**J;$fc, «uV-*j>j 
®*--*S*lSffl«2 3TS«;Sr#a&toCtt, Ai 
^ A T oT-fe 5 £ i: ttfT fwM^feo 

[0062] X£.n2f*-*#i<Dm*iH. muz® i o 
©fe^ oitHis nmamm^jsimn 1 8 .2 , is 

3,18 4©fe^i:|ZSiJT-§5«td{I{t^^S§ffl|ft 
[0 0 6 3] 01 5Ttt2/3A,«tt«Lfc»*ft ji * 

10 r. -©«^-» 1 Mamm*j*m 1 8 1 ©rtes©@**- 

2 0 1,2 0 2 OflTOjAiHEtttt a,/ 6 £: & £ „ fg 3" 

»««4 3-c3waf*a*c < e«&a«3:*;u^- Sfl . 

i»H&»»a*;u^-ft 4 P S KiS®^*;^-©!^ 

r 3 2 = (l 2r,)V(n-l)J:«i4 
ZCDy-yy&Wl 6®M2 2lT«t5. 09*fc&j[2 
2 2, 2 2 3©«^4PSKig«iii^;i / ^- (D6f g CDii 

20 fc9|»©8»:n*;i,¥-*&6te©T>y^T?J|Sl* m 
2, iSOr^^^gs^^^ 

£\ »2 7--*3»J©fi*£|Hired#2/3A 1 fc2rT3< 

r* 2 = (3r.) »/ (n-1) fcfcj, 
E&SS2 2 3©*-5fc*rF»2S«#l3 3©7>^*3 2 

[0 0 6 4] i©*Stt, ^^©.tof-WMO^m^ 
*^^-* s 'Jx*V^MttjBl5 s -^jlj fc | B 2 5 s -^J>Jfta 

30 T*i«g*2 3*»2sea3 3©se5 s -*ftafc 

3£i:fc<, *t3«af*Ci:«i<*35 s -^J!|fta5 
£ i: #T- * 5 1 ^ -5 14)4 S8iH4©jii3®©* $ 

[0 0 6 5] e««3llftttlHt-*fc»C» *r»2Sffi 
£S3 3a>£M-<5. Su»©*l»B*2 3#*#i|qg r 
.©^^T^r^^ijls 1(Z)4PSK^ 
^fe-^SV«fe«| 1 ©Sg 1 ^-^Jrljft^ll-p g 4 j. a { - 

3S3gLT&£©tc*fU ft2 5£M3 3T-ttiHfi*il© 
01 OfC^Lfel 6f»©fi^oS?)^2 7 ; -^Jij©i 
40 BQAM<D2\£yh<Dl8**to±1zmM-CttZ. mif 

^Al, A2©tt*4»a««fcJ:b||3ai* 0 ^©^-*ft 
H2 l©miS$ij»gP2 3 1f^U WRIllKCHttft 

[0 0 6 6] 02 l©B2§(HSi3 3©^D»^^^i: 

11 9 ®* 1 »s«2 3©7'D V ^iattesHtn Ja ^ 

S^^tt, *1*T>7 i ^-3 2*i7'>7 i ^2 2 «tt) 
**V^gr,ft*oTV^*jSt:»* 0 ^©feSt), J; & 
fe*i»IBire«©Js l v^^ft# ai j 7 . Ss# S^g§3 

50 5 ©na!{z{uiffi»fli 2 3 1 1. mi r-*?m&® 2 
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3 2hlg27 i -*?iJlf£SB2 3 3£&o. BimmS. 
[UE&l 3 6l±»l 6QAM£ai|-r&fc«>AM&S3*8 
tg£fcoTV>5 0 CODti-&s &Jfiiisi&fcJ:4{B©{S£:& 
^i^<;i/2;±£-2{i©e8fii&&o. *ft9§®tt£% 
6QAMit©fc«), 0 2 2®<s^^ Wl/0© 

TH,.*H»flSbfc^l/5'*— ;H*tti:r 5t El 2 2 

TH,,= (A,4-A a /2) / (A! + A 2 ) 

[0 0 6 7] C1©A1, A2tiU<liTH„fi^ ^ffl 
^p©fitm©«§ltS«tt, ant « 1 «k 5 , ftlr-Zm 

[0 0 6 8] 02 6 SEATS'? h77^^-A,/A, 

%2:B9(g^b%. gfi^ffldT-aft^bfcA./A^&W 
«5#|-C*lftS Ufc A ,/AjCfitip p>6t^^^.K:^^6v^3l7-^± 
tf^So E2 6©^27 i -^fiJlf^S5 2 3 3*>e>©«S3 
fs^ : £«^S 1 JfflIlH]8&2 3 lC7-f-;i'^'^btX7 20 
— U— b©MS7J|SjK:v'7 1-7 7^* — A,/A,^®JfflI 
-f £Cfc£J:>)SfS3§{s*S4 3tt'>7 h77^^-4A 
,/A s *a^U«:<Tt)^trfc«>[HlK* s ®#t:^So * 
fcj£{sWiA 1 /A a £j2li>&ga j & < tXE&gffitfit 
^.-SfcVNo^tffeS. cn&^2Sff«|3 3£ffl^S 
C£fc-C-£&. i§.ffifflW®&2 3 ltt^U-2 3 1 a 
£#^>o TV;&j£©-^-V'>*;t'«£g'S:3 LtvMI, o 

9§ff* I &<£;St-SfcV>?a!jSI#fc5o 30 
[0 0 6 9] CCDfaWMR* 1 ^*®*^ ^2 7=-^3?ij 
©a^{±BSii:*5o J6H\ (02 4) ©7u-ft- 

[0 0 7 0] «H«*;W6ftfevMi*"tf*:*^vr3 
1 304PSK©ffii5M^r'y73 0 1 ©g§ 1 
7JOfUlttTS«. -ecf, 7ry7*3 0 2filr- 
*MS£»2 3 2Tf»6ft*!OMHR*(OW0»»2 3 
ltjSSo {Klffl!lff0 2 3 lttW»73 0 3T-m#4 
Xtt2*t&;*5 l v? , 3 1 304PSKt)b<li2PSK 
©«M*fT-5. N0£&;*7 1 y?*3 0 4fm#8Xfcfcl 40 
6 iSWrf73 0 5^[fi)-5. N0©Jg^l±^7 i >y7 , 3 
1 0^151-5. ^^>y7"3 0 5-CttTH8iTH l 6 ©St 
^f97*3 0 6 7KMWHM2 3 lttAHK 
S1©E8{1TH 1 6£SB1M8>JI9£I1K1 3 6i;&2g8S'J 
B£[SB&1 3 7£&lK Tsrv-?* 0 7, 3 I 
1 6QAM©^i:m2 7 : -^?iJ©fl^* s 'Et$na. * 
f>v73 0 8T-X7- U— h^ji>y^$ns Jgl>t§£- 
li7,r<y7 , 3 13CI!), 4PSK^4ft&7. 
[0 0 7 1] *££©»£, 0 2 2©fs^8 5. 8 3 
{£c os (wt + nTr/2) ©£&!:£&&#« AW* 50 



8 4. 8 6i*£©AA±fc:&^. S£-pT0 2 l©ft2 7* 
-*5UB£» 2 3 3 «fc iJjfi^S^lHlSS 1 3 L^Sg 2 ^ 

-^5>j©aaa«aa««fta!)«*ja8 4. 8 6©*-r 
5. > ^©fi^*> e> liasas&fcfflffi ufcv^ ^ ebbs 

[0 0 7 2] BZ^-^MMOMTO&a^fcaSbT 

(MrcSfc<T4>, 815 s — **]©*"£ t>flt*W* 8 3. 
8 5tffei»5 0 £©&»» aBj£i£B£@]E& 1 3 1 CttiS 
StSI tfc!ft$8fc S£ 1> c: i: £ «fc t> «jS«jb*W£-C § £ . 
[0 0 7 3] *fc»fi*tl 02 3tc^-f «fc-5&£ 
ff£6 4QAM©{8^* s i&&ftT§fct§^ 0 2 4©7D 
_^ + _) < t:II,WTi'7'3 0 4TmA s 1 6T-fc^*» 
*JSf$HX7 L \y7'3 1 Or-mA^ 4^7*^ 

f»73 1 2£|q|;ft>3. iC:t-li»6 4 QAMB#©{1 

THo4= (Ai + A,/2) / (A, + A 2 ) 

T-fcf), TH„i:Hfc*i. b*>u m^rasESS^ 
[oo74]ii i 8 i ©iftfcaffi^- 

£IB©ffi(**A»'fc1-Si:» * 1 M^lMB^jaWl 8 1 

t^21ij^-f!jfi^^l 8 2©Eggttt (A 2 -2A 3 ) % 
Sip{b-rSi: (A 2 -2A 3 ) / (A. + A,) fc&S. d- 
ft*d.4fcJ£«-*-*fc» d.4#SIS2g{i8&3 3©#B'Jfg 

>y73 1 3t?*l»rU d«4* s ?Fg:$5ffl^T-fen«^7 : -f 
7*3 1 3©4P SKt- KtcA-5. #B'J*5B£*S*-& 
liT^y 7*3 0 5^[SJI\ ^5 L, ^!7"3 0 7©1 6QAM 
©aia^ff^o Xt 1< >7'3 0 8tJ-7 — — K* s 7^c?V'» 
SteHU 7r-?7'3 1 304PSK ; E-Ki:X5. 
[0 0 7 5] C©H£\ j£(f 1 #0 2 5 (a) CSt 
J:-5ftfl|*jSl©<E»8QAMe9*afi1"ii«, £T© 
{f^tfeos (2 7rf +n • tt/4) ©£UK±K;&£ 
fe«>» 4®{gt5]ISC<fc>3s ^:T©«6^* s |3]b(4ffl^Sg 
fi^ ft s fc ajfi^©^* 5 ® #C * ?> 4: v> ^ 

*fts. c:©«^> BaK*bt^a:v^4PSKa««i'c 

*,»l7 ; -^?iJ©2bit{ia^-C-g. Ig2g{i8&3 3 
t-lif 2r-' J'?']© 1 b 02 5 (a) i:0 2 5 (b) 
©«^SBBH±aMi»*l9 (r, 0) CJ/7M/tfi 
^^^MAn bfca&CC- C D MCDm^r^Tni'o 

*fcC-CDMSeSafe»3RC-CDMi:ii?t^ «g^^. 
^o*>)r, e^fiUCW^ftS'^hS-e-fcC-CDM 
*«*«*C-CDM*aM«JRC-CDM4:l**. 
[0 0 7 6] *^*025 (a) ©8PS-APSK©fl 
^jSlEtBtt. QPSK©4-3©fl*jSl©&*fc«as« 

jijjabfet»©'r*So CUT, 02 5 (a) (c^t-«t 
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3fcQ-PSK*6 8o©fi*;&**-3fiB6«C-CDM 

oAPSK#san. -^&mi±c^t& (p 

ole) ^7h$t£ifMliDLfcAPSm 
■5 c: i: e> Shifted Pole-APSKB§ iTSP-APSKi: 

asoftwtfsure**. bps-apskcbwh! 

WOQPSKCiSS ( r „ f eo) ©©^83^ 
Sr*iats,r.eo-S/7 h**fc(lfl[Bofl|^ ( ( S 
.+ 1) r 0 , do) £ii*0Lfc &©-??;& 5 . Cl-pLTQ 
PSKkBl;2bit0^t>*Mcibit© 

J0 0 7 7] 01 4 0O3^rI/-j/3>BC 

*1\fc$C, (r„ 0 O ) , (r. + s.r,, fl.) 
© 8-ooM^(z^gr*fpjt S 2 r o £tf s> 7 h 
&fa*£*i&iirj-5£fcC € fc!)*r&C (r„+S s r 0> 
flo) (r.+ S,r.+ S,r 0 , 0.) Olbitcg 

PSKfcBftf, 2bit©Wt>**lfclbit 
©■y-^+>*;i/2i: 1 b itffl^+i/*A3S* 
16-PS-APSKt,0=i/ 4 (2n+l)7T 
±Ce*£*«*«fc»l81 9TlttB^b&iiSCDQPSK 

*WT?SfcV**«2 b it©Slt7ft>*;H±^f 
^»PSKi:<{r^©ffiM^{3^T±atT-fe5Q 

ft©«Att2g©fttt#££5 c: fe < » 2 tftCAP S 

[0 0 7 8] 02 5 (b) ©^©fi^j&ttffiafflfcfc 
£©S*R4 4r©o*?>fl.l Biroe^ffla^^ftR 

JE<J&&«^ % 3 *©«9jS[ft-o©fi 
f /SJ:^ L±*f 4ICQ P S KOg^t^ifetC 
fc^-CSS. -a bTBu^S^-iilHi^L-C, QPSK 

[0 0 7 9] £*l&©«*j&tt0 = >r/4, 0 = ^/4 

±w/ 8* 7 h jiin I, fcfc 

©T-££. 0 = »r/4±»r/8©«Hfc:**fc«> % 
«PSK©« = 7r/4±©iooS* jS fc* J 5 Ji ^ 4o ^ 

P S K©SStt2 3CJ;!, 4offlM±ffli^^|^ 
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20 



30 



40 



flh©*afi«©«di:ra«t*+u7»flt«ft-^»iiB 

CO 0 8 0] H14 1t^-TJ:at:QPSKXtt 

8-SP-APS K©fi^M©aH6«C*H-«Aie* 

^ & 2 o {c £#j L£uR 0 35f|fjj (z ± p , 0 0 £ | f j, 7 h ^ ^. 
S-i:t«kt3, QPSK©»^ (ro.-A.+ p^,) t 

(r„, ^o-P,0 o ) ©2c©{f^{3^g!j$nfs^ 
©a#»Cft«. I^Ltlb i t©1fr^^>^;u- 
3&mi)QgtiZ> 0 ;^P = P l ffl8-SP-PSKi: 
El 4 2C^rJ:5tC©8-SP-p-SK©<3 

^fctffl^l6-SP-APSK (P, s,ffl) ttf 

^ffl* J l=Il:T-feS8PS-PSK{3 c t>3t'-7'^+> 
*;H. 2#B£TS*. CCT-02 5 (b) {; 

R*. fftt«*©A*5'7hftfflv%fcc-CDMttBH 
4loi5!:PSK(cifflf§5fe«), *-1ft«i©flfa 

L*U S&2ffitt©AP 

s Kosittacfli^fei^, i2i 1 4 2 t^-r i $ cs 

^tH^ C - C D Mtt*OI^7-rt©«9jftl©lHIIHftiS-C 
\t&USSSm<D C — CDMttP S K t<DS.8i&ifi «fc < & 

to o 8 i] -T2 5 (b) (Dtt&m&mm&tm&m 
*©»*cs«ttft*o. 6psko^s± 

CEILTV^SOTJ, lePSKCtoait-lstj. 
*>t, »*^fc^;U-K>yUT**fe»QPSK»S 

»1 6-SRQAM-e4,«^T'g5„ QPSK, 16P 

«»C-CDMBB©S«tt**SUjfe4» 61eaT?S ^ k 

lt3bitff^T-§S. 

t0 0 8 2^&C»3Sfi*4 3fcovvt**<S, 02 
6tt^3§(i^4 3©7o«^^0-e N 02 1©^2§/= 
«I3 3 fcJSfcKI^ tflljsfifcjsjts. m*jHti:m3T-99im 
£g0 2 3 4*t®in**lT^*ii:t«»IS4|Hl»c 8 fit 
©^'JfgTjASa&SClttZafeS,, 7'>7 i ^-4 2©i|igr 3 
#r,J:6S6C^j< 4 . sfc ^ J: D «*j&|H«g*© 
i£Ws^, «*K3 2fiSQAM J f>6 4ffiQAMfc«fig|T* 

S'is^ufis 1 3 6 itmmmzM s «© 

S'J-fS^S*ifeS D ^©®^-7o©HfitU^;j / ^^ 
So C©5%lottO©fc»lo©ii|Rt:tt3o©M« 

TO 0 8 3] H2 7©(I^^-^y^^^ A{ -^ 
■tSf-s JSl*IBTtt3r3©|Bffl4i^-j-«. 
[0 0 8 4] H2 7C^-TJ:3t:3"-3©iE«ftS*lfe« 



(11) 

19 

(fi s THls4i:TH2««i:TH3 ntffStS. 
[0 0 8 5] 

THln= (Ai + As/2) / (Ai + Aa) 
TH2,4= (A, + Aa/2) / (Ai + Aj) 
TH3.«= (Ai + A a -A 3 /2) / (A1 + A2) 

[0 0 8 6] £©H«CJ:?K (i*Btfc&bfcg(a(3^£ 
A MSKrT H2 nfKUBb&fclS*-* 

JU fc» 2 9"J i: P3it btft 3 f 1 -* yj©^-* # 

I"Jfl#J(f *§8¥ 18 1 ©4> © 4-P©(i^2 0 1x20 
2, 2 0 3, 2 0 4©#BiJCfcD, 4(»o£ 9 2 b i t 
fcfl*. C-5 bt6b i toSSfiBS 4fiIQAM©« 
i@#pJt&i:&So 
[0 0 8 7] i©B#©a^]ffiISIS 231ttil =r-*n 

»), m, A„ A„ A.©tt#fc*»*©-e*©W* TH 
1 . 4 1 T H 2 . 4 1 T H 3 . 4 £ W* bt ft 1 aSiJB£la]8& 
1 3 6fc8§2HU3i]f?£lalS&l 3 7C5£>), *»6 4QA 

i&X # v > :7;ui*fri»o T S©^t^ cF ftfcSft* b 
iP6 4 QAM&m^"C-t'&''^«t-5t:^-SCi:*)T-§i><, 
H2 8ttJt»6 4QAMfiD«HIW»S2 3 
+ (12 4) ©16fflQAM(D7D-f+ 

-bfc5t?^©^£H&W1-S. S2 8©*^ V73 0 4 
«fc 5^*73 2 0 t)5t!9m=3 2&e>*7 i 'V7'3 2 2 
©3 2tSQAM*iM>-rS. HO*?)*?-*^ 2 ltfm 
= 64 frfJS'J b, ^r';r3 23t-A ,#1U&VL&>T1* 
g&V^fctt* *y*:/3 0 5CHlr\ 02 4 i: 

ft -5. iCWr>y73 2 3CS5fc« A,5Mft£«H5l 
±&&*5 t f7 , 3 2 4-eBB(B©ttf|L£:*TV , >. ^'^3 
2 5**1, ft2||$'Jlf£[H]!8^3o©M(»£i£DXtr 
y:/3 2 6t-gSff£6 4QAM©B££frW X5 L y7 , 3 

2 7fftl, ft 2, i3r-^OBt&frV\ 

3 2 ST-^-lx-h^tttftK*^^ 0 5 left 
V\l 6QAM«W*bT'h3ttfttt6 4QAM{Mlfc« 

[0 0 8 8] cici-e, ^c*s*fifi^*w**^ l;:o 

V^xE^S. **IWH:*»1 6QANK\ JE»6 4QA 
M©ft 1 -r-#F'J£ 4 P S K*fi*|-e*l£3** fc^* 

c«ajt©—33b»»*. c©«^ iim©4PSKSfg# 

[0 0 8 9] *%WlC«t5*i*i:b-C2a5©^^* I fe 
5. ft 1 ©^tt-JaHB'JS^SM^WC ( 2 n- 1 ) 
ir/4©ftflLt©«*J»*i8*#fc"e**« ft2©^ 
l±nir/8©*&flLtC"M&» £-C©(f*§-jS£EBb55l(I 

-rs#i£-t-&So 
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[ 0 0 9 0 ] »-©3J8sH\ H3 8Cvl/fc«C4"3 
©£K, 7t/4, 3tt/4, 5/r/4, 7^Z4©^S 
±tfe5«^j!Sl«*tt«*Jftl8 3, 8 5©fB**iS* 

b#, 03 sc^ki^^a^-ms©*©*^ a 

^-f^o^h4 5 2, 4 5 3. 4 5 4, 4 5 5 ft* 

&^±i3&]R±©8o©(I^©*©tti:^©{s^£ 
551(1 "3" So *ntt»© * -f A * D v h T- ttffi*©«*J& 

5£a±t3©3IH'J£EI4 1 fc^-r^-^OHJH** 5. >{T 
tt*&8&4 9 9tcEgUt55l(§^S. 
[0 0 9 1] .£©»^©j8fB(S*©rti**BI4 lfeffl^ 
-C^e,tl¥b<i5iB^-rSi:IBl^^'( , A^n-y b 4 5 2, 

4 5 3, 4 5 4, 4 5 5^tT^^A^oyb» 451 
(± loOfttr- #?'J4 9 1, DnSISEtS. 

[0092] z<Dm^&mmf"( x >ymm<Dmm 

t-, coEWJWiJtftH^na:, raw** axu>v bcfc 
) isflHRsaui-rs-fccAoiBattfi^ttefSc-tf* 

[0 0 9 3] — ^?>J4 9 2©7l'-A©$fcsSgB# 

cii, s-c*-riiiH««4 9 3 ^ntt^Tj^r 

i y)±ii(om.mmn^m(oi6immm^< &s©t- 4 p 
s K^mm^mmmm^mm^ b*>t>¥ < -c * * 
-5as*#fcs. 

[0 0 9 4] £©fiHB**4 9 3l±, SI, S2, S3 
T-7jVrPl$2l54 9 6, 4 9 7, 4 9 8,**^ -© 
JO 0£-EHU HJH©;fe«>©-3-=— 

$&g&4 9 9t»*5, C©*£«±, ttffiH*!*^ A*D* 
h ©eMIHIH©***!^^©^*®*****" 3 "* 

v>So 

[0 0 9 5] ttfflBJB^'f A*n*>©tt*©ia*J&tt 
»«©tt« b**fc*V^fc»«26*tt 4 P S KS(s«ST- 
£S£-t-sSSfc», (4fflP^S5EBtS?aiT©l*l^tt8i 

.*cs4f8*t»> c©««x*«tt»asa*ai*t 

S^T-tS. 

40 [0 0 9 6] H4 1©HH«*4 9 3©*K:«M*tt» 

5 0 aa^^ttQAivng^ttMi-i-s^*^*' 

£©«*tt#*QAM©«HC*K&©TJ. H4 10HI 
ffi«U«5 0 2©«tdl3^fa^©^l-^tS^5 0 2 5: 
Xns i:ffi^«^©A^ vV-fc •) SK6»=«t*. 
[0 0 9 7] 04 2ttTDMA#aC*t D^-^ btt© 

(§^5:i5sStg^©ffi^E©0t-ife*<> l^ 4 

^_^yij4 9 2, Dnfcflb©^— *5»Jfc©IHK:#-1** 

4 2x5 2 ltfffitt&fi., c:©^^^ 3 , 55s(s(f ^-{ii5s(3$ 

50 *fc? I -^? i J4 9 2<Dft,mmzit.mm*tztz 



»«H««5 2 2#M»6*iTV^. ^»r^l«l 
© (2n- l) 7r/4©ffiffiofl^U*»»e*n3S: 
V'..ftoT4PSKOJBIgf fei j 8R4lff4lfSSi 

- ? ut t d m A*** * rajwawiRastts^Ai^igt 

5& -S o 

[0 0 9 8] *CH1 9fflil§g^2 3©|»lS B4 
4 1 T?HJH«»*n36:ttB«*o 1 ott 

? >*mm®m5 4 3 x-®4 1 

(2n-l) 7C/4(D{SLmm»<Dm^1fi^i<^ 

1**6*1*. «M@*ttXfiI|B5 4 5 fcjS&ft 4 

©fs^5 6 2©«ta{C*®^^5 6 3 ©©*£**, 
fij*©«**«r. *^>^- h 5 8 4©SS} 

»«^4 4C J :^ *>7V>r+*t™w 

*. CO/aW^-77-f^5 46ta8 < VC0 5 

4 7 tmc,hmm$iifim&$ti, mmamBis 4 1 1 

*6ft*. -dUTBI3 gojsmc^.t^^ (2n __ 

i) T/4o{4 ffl o/g^ AJttffi ^ nSo z<Dm **& 

t 4 3i^^iCic «fc d g5o ^ 

[0 0 9 9] H4 0©iefc«JB6 4QAM©*fta|» 
(2n ~^ */4 ©*«§©«« W 
ffiffin«i««4 7 1 (Z)«^t»LTO»tt«ra»i 

^^•". M62, 4 52 b *«w**a*. = 

®fc«>**o4PSKsa«n?tt«ai«ttBS-e*&v. 

c t © J; OlftStt^ » 5 i; ^* 

[o io o] ^ttn^^^^oa^^^g,^^^ 

[ 0 1 0 1 ] H 4 5 «*»i»©i»SM;5r55«iS*«£ll| 
54 It: j: 5 % OWS***^;^. _^ mijgs 

9 2 C*v^T±raMifll*t J: tUKWMT* 

Mattn^MiiiBs 4 4 £«iaT-§fc±i 3ts 

**fe*tt, («Blt«ft5 9 3l:ai & ft 5 . _ Svco 50 



(12) 
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10 



20 



30 



40 



5 4 7*6©R4«a« tt j S 2flHi|ilB5 9 4Jc«fc 

ayTvco54 7t:tttesn, seag^t(siffi ffi o 

JKaS»4 , S^*-fi5. d©t§£\ 04 3©3*£xjpjg 

4 3 (i0 3 9©mr-^bfc^©m^©^©{i ffl t» 
>y$-B-5©-j? 1 6 Q 6 4 QAM 

*l«fa«2 3©4PSK©*iia-ciB^« fes 

iWCo^T^S. H2©£ffittltt. H46fc* 
■LT*«|*J:wasi&ftff&a 0 01 9©£ig{f*a2 

3 ©#•?«. H4 8tw-r«td3fei 6afaF@»6e it 

«B3«**BifeT«*5. 16*»|g»6 6.1fcJ:?) x B 4 
6 ©J: 5 ft n w/ 8 ©ttfflofl^ttlg i fcRfcfcas 
n«fc»A-77-fM546i:VC054 lfc«fci>JR 

So 

jo i o 3] »c 1 6»&@i»©#ra*aMrr*. ajI 

fa**6fDE»6 6 2i:;e|5|K6 6 3C.fc!K ffl/f^ 
Sfi*Sft* »> , ftfffg 6 6 4 -e»{t^tj-a- T cos20 
^< 5 ' *fc*ff^6 6 5Tlis in26^<5 
-*l***JHS6 6 6T9R*U sin4 0£o<-5° 
[0104] sin29tcos29H, H«C l/ 
T, fillsllie 6 7 M®ES6 6 8 tmW®6 7 0lZ±*) s 
in8 0£o<£„ IHIHIS&6 7 1 fcH(5IEg6 7 2 fcgft 
Sti!leon8flfeo<i. ^Uf»g6 7 4l;j; 
98inl6fl*o<5ci:cj:!>i6Ig^ it 
[0 10 5] ttlffliifti 6a»*SCti»), 04 6 

ft^©«a«ft»€©a^j*t*attit-4 c t& uts 

[0 10 6] *fcH4 7©«fc5«:E«ft Lfc ^ 6 4 Q 
AM«*©*ai*t,ff^ 7fSS 3 6 i % ^<o4»o»^ tt 
Hffi«tt4 7 1 J: D«rF-«XT^ *©■*?, MTOai- 

ra«***ttm35sfi*A©«^sa6eb*:^cfcTf* 
s mustt s ##ti£i*ff *£ a * ** 5 
* -5 1 oaa 3 8 tkds ufc «fc a t mm* 4 A* D y \ 

SrlSftS^tT-feSo ^A7Dv K^4 5 l©cfJCQ|g] 
J«*-f A^Dy h©ffllHI*K:«Bt?*f n7T/8©ffiffi 
©ra««Cffi««4 7 1, 4 7 1 a*©fi^ft»*ct 

»ffiffi«i!4«-j-<3k<«:6. 

[0 108] fillOiiCLTi 6jWB*«tj;», x n 



(13) 
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&t£&mm<Dmf&i: 4 p s Kgiasat <t d mr* 1 6 q a 

»£Lfctt^ £^6 4QAM©&j&&B£BS©{£tflfif 

[0 10 9] w±i¥b<^fc«kat:*:^Woe^e 
$rfflv>5di:H«t tK 1 o©S«tfP£-t-jg8!t©7 J — * £ 

[0 110] -^©jgfimittbiSfcag 
{I^jg£ffi33|g:k£fco3o©|^;i©g{s^£iS!:S-rS 10 

T-ifeStffgri* h©^ l§ltSS£SIAbfcA§{f#«:& 

1, £2 7*— *9UfcB£'?&S. Sfcs *m<DT>r1- 
£-&ftM&(D. itPfct)^;* h©^3g{g**£ll?tAb£ 
AliSHU SB 2, m3 ; r—irVl<D±Tm.&m2LX'%Zo 

[oiii] ^vmi^mm^mm^^^M.m.m 
±jjatttsitifn ^©T-tt^v^tfH d t v -zim. 

«t *) ^(o^mn^Bm-rti^ Bants* tr^c «t *> 
S^bt-^So ci^ifc^BAHifS^^^T*— ©a 

[0 112] J.;A±©«fc?fc*^£TVei£fcjfofflbfc 

*§£\ 3 o©inH©w&-t>-— io©agf©j^^& 

2>. HJS0!IT-H:4P SK, »8QAM, gjfc 
16 QAM, gy&6 4 QAM©0!l£7j*bfc#, 3 2QA 
5 6QAM-T-t)Sl3ST-t?>. X, 8PSK-?>16 
PSK, 3 2PSKf*>HJS-e§So *fc^KS^JT-tt?g 

TSISi-t- § 5 c t fcfcv>-5 **v*. 
[0 113] (£JEOT2) ^M2tt&Km-CKI!Bl/ 40 

fe^spgH^^^^-iTiEii^wMS'Kb^t «t mm 
W£3&fcfl*iu ^ae<}«:^«is^3iiaufet)©-c 
s o ms&m i ©s^n^encpsa^- * > *;h±«m 

u^miwi 2 1- tt^i^ -uiEf ^m<owmmm^mtiifi 
gfcSo ^flgicii^^KD,©^^^^^^©*© 

t 1 -* £00 *.« D , - , t D , -s© 2 U CI ©^-fU 

=r-ZV> 1 otfJx«D ,.,7*— UiEtg^SrD 

x*). m^s^tcD.-.tD.-a©^— *©3L7— %n 5( 
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[OlHlotD, ^pgJi^-v>^;i/©7 ; -^^ 

f^sbiss ©*£ $ sisaKb-r zctizzm*) niEtea c «t 

[0 115] dftfcfflvSi^ Dif+^^liD,-,, 

Dj.„ D 2 -2©20©1t7'5 1 --\'>^>-'H-ti^.So 
[0 116] cftSAafi*©C/Nttfc»Ji*--*>* 
;i4W©H8 7SJ8^TBMIl-*"*i:» PSJI^-f >*;i/D 
,-,tt«*»<SV^X*ffi9TJW^T?**- ^©CNfttfed 
i:1"3£:, CN = d©B#, D.-.liSiSixStfD,.,, 

fcDi- a #&e>£ff££ftN CN=b©B#D2-,A J JjDi3 
»K CN = a©BSD2-2#;!jQfc>3o d©ioCCNtf± 

tfi-3tvi<. dft£l2l8 6©ejS8§6StS^Rlf6CN 
m<DmX-WlW-?£o — J82e*j4CEl 8 6^1198 6 1 £5*1" <fc 

®TTS. 0 8 5T*I£BJlbfcCN = afc&5ifeja©ji{f 
TV^^-iP^WSgSt^rLa hb, CN = bt?ttLb, C 
N = CT-fcfcL c, CN = dT-ttLd, CN = eT-<±Le 

J^liEI8 5'CSiWbfc«t^£D 1 - 1 5 : -^>^>'l'©^A s S 
C0D,-i©Se^IIB«BB*««©1IB«i8 6 
2tr^1-= @A>e>B£&A»&«fc-5£D,- 1 3 : --\'>*;i'fc}:— 

ttaSBT'Vy^J: DE«L cttrt©1W8 6 3T-S^T* 
#5. ffiJBLcWrt©«HTtt«*8 6 2*»^*n*fc 
«)Dl-l^-V>^;i/t)B*T-§So Pl«£bT^M8 6 
4T-ttD,.,5 : -A'>^;i'* s ll^t-§, 1N4(8 6 5tJttD 
2 .2^yy^)\yifim^mt^^c C©«t^£bT, C 

£b> #»8©R«ie»Sffl^ T^-oy 
isiS©«t5(CC/N©^b£^V>7=-^»A J ife^£i«'i> 
1- SP^BS©^* 5 njfg ^ & * i: v > o 5 . 

[0 117] |W*«3fe««fcSE^*o cic-et±« 

Jgfg^lOT'O'V^Elt-feSo S##JtCl±^60!ll"C-i!£ 
B^bfcE2©iS(a^©^D y^HiiPlDttOT-P bv%gi 
tt^BSI- 5 a: 9 -ITIE^P^^ > 3 JO* ft 

T^&jiH0A&£. CftS:ECC^>3-yi:IBSt. » 
^151^3ttl-lJ-2,2-l,2-2©4o©tB*S:**)^ Kti 
) ii^^D,-,, D,-2, D 2 -i„ D 2 -2©4o©{s^£^SI 



25 

cI^ r t m o W ^ Dl ^ D EC 
3-^8 7 EatHECCx^-^g 7 3 a{ ,^ 

CcL'V ""** EC P*>=>-*8 7 2 attME 

"^fiE^^D,,,, D 1 - i fl» tt ** B874 

-**** 2 E C C^>n-^ 8 7 1 b 
8 7 3 b tz J: *)m * fTIE^fb * ft^S 8 7 4 b «fc 
ECCx> 3 -^ 8 7 2braECCx>:j ^ 873 

* -aiiEte*© Jiaiflst: j: e» i) , . , t d , . ,xtt d , % 

2ECC^8 7 6 b^^ M ^Sc5 

D 1 _ 2 «^ (±glJECC - 3 _^ 8 7 8 a{ ,^ i ^ 

! TiE^^gB3 7{CiS^. P3«fcl,T»2ECC 
^-^ 8 7 6 bl;^, tD! . lStttSECC ^ 

^8 7 7bi=* t vr, D,. f fi*ttBIEC 05=3-^8 

«*• 3 7 L^t 1 o©»*fcfc 6 a** 3 6 J: 

^0121] C©i§^ *WMM»Bfc J; g, D , lttD 
^^o"; * * D " ' ttD J " 2 * 5 * 5 PlEffi* J^fc 
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t0 1_2 2]^fl<j{: ±E cc?3-^8 7 7a 8 7 
7bfc»ECC5*3-^878a, 8 7 8 b©IBfc K »> 
ITjE^OMm^fra^ffi&M^So IiJECC^n- 
£C »J - K V >ff** B c H**© J: ^ 

fii; ! y ° * * >^©p>#© 

[0123] ^^T?ttafl9*«w*asia8 9©c/N 

*. H8 9t^ T , BW»8 8 1ttD l . l ^>^ (0 
C/Ntx7-^ hoSS ^ u K«8 8 2ttD 

10 12 4] AA«*©C/N«36«/j^<3S ! j l{f&5 

© c/N«eiT-ctt« 5 itie*©^- v- y 

t C/N*±tf T «, < t D ^^©MRS 8 i ^-^ 
* ? fc C/NA* e &T©»*D >**©*«#•<. 
SfcH. eSC/N<dffl^D J f+>* wau(tt 

[0 12 5] C/N=d©* D,,^^^ 
D.-.i«)K^fci&, ^?3lIiE^©^5-b-htt^8 
8 5dfc^-J-«tdfc:EthWTC«Ee» % ^-*£B£ T . 

Dl -'®**CTiE**ttD I - I K«< !|w 

h^E^E t h*± H *fc»B4T 

[0 12 6] C/N4«fii±bTC/N=CtftJM» 
D-.OK&inEl»©*5-i,- h *i jai8 8 5ct t.^ 
40 WtBthCltit^M^,^^ 

#«rf2L;&5 0 C/NO|pj±fc^\ C/N = b'r* 

[0 12 7] 36fcC/N:WS±LC/N = bfc:&"o* 
B#^Tn D^ox^-u-^gg^j.-^^ 

J©^ ; D,. f © 3 :5-U- httE t h Jt ft^fei 
50 t>^ fftT . S 5j. 5i:5:5j 



(15) 
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[0 12 8] CCQ«fc?£bT, Wk *>ITIEt&:*j©il8'Mb£ 

[oi2 9] ^cDtg^u ^-^mm^mm^-^ # 

bT * fC{i^0D-SB#B£T- § 5 <fc -5 &PgJH8ji£ 

d ^ai36©<t ^ ^ p/Nc^bc^i^— *fi* s ifcft£ 
tc, j£^©iii&BE^ttffiii&&K«#bT^sfcto, n 10 

£ # £ f# ?> CI £ # x- t a . 
[0 13 0] urF#^©ft3©^5£0!l£ 

^ x mm b&# e> &w t z . 

[0131] 02 9&H5Et*J3©:£{*0T-;&&<> ^JSWI 20 
3 ttJWBWeDfiiJiSM*^ * A» T VJS&^Xt 1 A tCffl 
v>&0<J£^U i@ii58?&Jg©A;klJ*&4 0 2fct, ftli® 
&:c>:3— 4 0 1©A*;SS4 0 3£A;frU 
e&4 0 4lC,fc»K ft l^-^JUfcft 2 7 s -*?ijfcft3 5 ; 
— *?Ufc:#Sf;**u E$g[lES4 0 5tc«t tJEE^^ntB* 

[0132] fte©A^7Bft^4 06, 407, 4 0 8I±S 
«ilMx>3-^'-4 0 1 i:Is]«ol»J5go^2il^ 

x>3-^-4oa, 410, 4 i uzzsmmzfuti 
iiznzo 30 
[0133] cine>o4*fi©7 i -^©o*)> mi?—* 

?ij©4*&©{l^fcfc, #-«f§4 1 2©ftl£-m§§4 1 3£ 

j;STDM7!>5£^©iSfHttfc:^fi<b£n-t, fti^-* 

[0134] ft 2 ^-^©{l^SfO^SBti b < i as 
l±#tt2§4 1 4&c<fct>^m<b£ft, S^^-^jajtbT 

g)Jt)b<l±iaJ{±^fiS4 1 5{C«tt)^S^b$n> ft3 

^-^jtbTssfis&i izmztiz, 

[0 1 3 5] dft££§l*TS&m«&lT-t±3o©7 r -* 40 

[0 13 6] ftl§ft«a2 3T-lie&S&2 lt«t»)^S 
r,CD/hgCD7'>7 1 ^2 2f§ltt> Sff^©*©^ 
l^-^JCD^fcft l^-^JWifeS^ 3 
ft IB&t 1 3—^—4 2 l£<fc!)NTSC{I^*)b<fcfc 
7 -f KNTS Cf3^^F©<BI?§l«©B!fc^tli±> 4 2 5 i: 4 
2 6£|?£bBi2j£-&2>. 50 



[0 1 3 7] ft2g<I8S3 3T-fc):, *gr,©(pg07 
3 2 T-SttT, ft 1 7=-*?'JB£SB 2 3- 2 i:ft 2 
^-*jaj?i*feSf5 2 3 3££!)ft l^-^ijhff^^-* 
^"J$:S^U. »2HHfc7 f :3-* , -4 2 2K«fc 5 , HDT 

vft ^m<D&M&m.<oyt&&t> 4 2 7 & b < a^mti 
4 2 5, 4 2 6£S£btH±/$-y-s. 

[0 13 8] i3§Ii4 3flt fgr 3 »^gC7 
>^^- 3 3 X&VX. ft 1 ^-^JIIS* 2 3 2 i:ft 2 
5 s -* yJH^gC 2 3 3 i;ft 3 5 s -* FUS^SC 2 3 4CA 

5, %i7-*pitm2y : -*wt.m37 i -t>m*n£. 

CDSiSfi?«JS<73Wl^i±S^ 4 2 8£tiJ2;-r£o ISfef£tiJ:*J 4 
2 5, 4 2 6 6, 4 2 7 t)tB*T-#5. — «a©^^^^ 

tvmh:, 7^*;t/j£<§ss5 i*e,st^$n, ft is 

mm 2 3 T- Sff b NT S C ^©{&8?&©l»!fe&a3 

*4 2 6 1 bttB^^ns,, 
[0 13 9] T-l±, #£0 3 0©ft iia^>3-y— 

4 0 l©yo>^iCSfS> *$fJE££i¥b<i£^&. jB 

owmm^&xt>& 4 o 3icx*$ii, ^-sna 

SS4 0 4lCiS?)Jx2)o ^f5SlHl£&4 0 4ftt-y-^>K3 
-tV >y#5S;£<fc U 4o©(g^CMt5. QMFf 
©zMz'n— ^^^7>f 4 5 1 fczMP/W/**:^ 

>^gC4 5 3 , 4 5 4£.fc (3, 
BK^ilJ-vrUvy^-h^^Cbfc^, 7k¥®^JE£ 
^•liSttn— 4 5 5 fcSit/W ;i/ 

^ 4 5 6 K«fc 5, =&^*¥<£^S*{g^cff ^ BSbTH 
t Vi«*i:*3P«**aiB**«9H BSbTH L V H ff^t 
^•SS^n, •9-7 p -9->7 ,, J >^S54 5 7t4 5 8{Ci?3, 
-y->:7';>^l'-h£ig£b-tEE*BSB4 0 5{c2ie.tx 

[0 14 0] 7X¥]ft^fi£ifl-l^ §BDWW7-fM4 

5 9^:aiS-'^'^>'^^7^;^^'4 6 oti Tk^lS^S 

^, BSb-cH„L„{s^^«8i$n, ■y-r-y->ry>y» 

4 6 1, 4 6 2lC«t»31f h^TJft, E 

i^aJ4 o 5\zm^ix^>o 

[0 14 1] &m34 0 5T-ttH L V L {t-55-£ft lEE^SB 
4 7 1 T* D C T^Oft3SO£E«S&fTV>ft 1 tB^SB 4 7 2 
«t 5 ft 1 5 s -* fij i: b t tti^-r S o 

[0 14 2] HLV H m-^l£ft2BE8&a5 4 7 3fE$S$n 
ft2Hl^a54 6 4lCjge>ft?>o HBV L fs-^H:ft3SEi^a5 
4 6 3tJ;»5E*i#tLft2ai^gP4 6 4^j££ft£. H 

HV„m^tt^-!a»iK4 6 5K&*)mMmm.yi&R^ (h 

„V„1) i:Sii5fl?^JKB!fc^<a^ (H„V„2) 

H„V„llift2ai^gP4 6 4-», H H V H 2t4ft3tB 
^jgP4 6 8^&t>tlZ>„ 

[0 14 3] ifeHI2 3 1 fefflV^Tft liffl^n-**— 4 
2 1 £iftB3-f 5o ft 1 li^n-y-4 2 UiftlSf! 
«S2 3<P5)0Dai^, ftl^-^^ijo* »?D 1 ?:A^gB5 



29 

0 lfc A*L5***5>7;i/S5 0 2fc.t!);i*5>:/ 

■ Wfcl »MW5 0 4 fcffi 5 0 B C J:' 
2";***«HOTNTSC«h»©h«6 0 6, NT 

7An«Mt6 0 86L<|t4 90TV(D^M 



(16) 



30 
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^?;?S* NT?C<0 ** 5 2 5 **=**w 

^ 1 0 5 0* m ^„ ^ ^^^flWIB 
^tt, «lS««S2 3i:^iia i ^-^4 2irI 

JSB 5 2 1 J; », A * u j ff fig|J fi g g ^ fi 
*-^-*>^>^5 2 3CJ:5 2«ffl*>y,/ > 

?I?^ii" 8 *** 5 3 3 ^ ***** 

^ > ^ 5 4 4 W W ^ _ 5 4 

^HDTV^ B ^ 547AS(ii ^ n 
[ 0 14 4] 03 attSgSB^-^©^ ^ 

6 2 7 t J; !,»« 

5 5 1 dt ») A^7 LS^gBjij^ ?3 _^_ 5 5 2 r «t t) 
5 4 J: DIBttPftttMMi, 5 5 5 ^ * 5 

Lll+V * izm2 9 ® R «^fe«a4 oi© 

^3^-^5<jD3(C6oONTSC^>^;uLl 

( L3 ^ L4 * L 5> L6t6-3®HDTV¥-*v 
**M 1 ~M 6 t6^S-HDTV^^M 1 



50 



fe*O-T^5 0 H3 4tt*rT©JBMCDWSr*CLl 
HL6STD M*50?t* IB*« C «fc 0 GBf 5 * CD 

D l ©M*>6oitm*+>iM,©H l v 

* ^^ffiS l f+>*M,HDT 

VkNTSCfcclffliiMlo*!,, *«©H,.V.» 

^H„ V,gftH„V«li f£S5 „ SfcD,®*© 
MO6 0 3ttt»l^>^^ HDTV 

10 a^WSHl, tftb%H3 0T;|»HbtH,V«-2H 

1 £i£-5o 

j-*l 6 n i ' 1 > *^>T VJB*«R Lfc 

f n * iW5 « *™S5*>^fc*lSfi*2 3fc 

WlCNTSCfeKa^ KNTSCOTvil 
V&ltiZ. *tt'Slr>^i:Si2«*fi*3 3fct| 
2 "»*> = -^4 2 2**o W *© jW#tt ^ > ^ 

10111,8 C ** fcHt « H ««W)HD 

i J i « I mT w k 5 5lg 3 *«■ 

®»H#ttD 1 ©M^> 6 o lfcDl<OMY>602 
©NT S Ci:(5j U»fflrt«TJttlBfl|ffl©HW<0j8llPfltiS 

[0 14 8] ESSttgij©^^^^^ 
30 NTSC^l f+> ^ L1{:Eg ^jr 

oLiaD,ifo S i nAMO(Z)|?;(06o 

l©ffi«t*5, ^ffl»tNTSC|IB©^i,5>^ 
ffiffii:^g^j i T?KiHl.fclttWlMB*^trfll«s 1 1 # 

»tHDTV©»l f+> ^ ttLli:M 
It^fJ^nTAoT^S. MlHHDTVtNTSC 

6 1 lOWJCAoTV^. -®«^6Mb PS ©NT 

40 ^M; 2MbPS{3%S ' L1 ^ M ^^t S t 
40 18Mbpa©Kf«4 t »2»3«l33fc»2B«y3- 
*4 2 3»&(ttBMsme**. -* % JKdWSn 

5Mb PS CD^ T HDTV 
ffi»SfW5C^ t -t5„ «£oT®3 5©aa g 

Wt^HfHDTVtNTSC^CM^I 
2. >JM/2TttHDTV©||£tt 7 ?Sfc 
S21ltHDTVC5'^5 >rM|imt j. 

J »2ll , r H D T L 1 kM H 1 1»« L 

Ttt,S**is 0 7-^-HDTV©^i|i Ds0|; 

*-f>6 0 3, 6 1 2, 6 1 3*fflK NTSCHM 
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n < •tti&yiwmmmnnjEgMm 2 0 0 o#©*-^ 
- h d t vm^*>&mx # s . 

[0 14 9103 6©Baei2ttD 3 T*6o©*-f2» 

>^-HDTV{H5£ej£b*:t§^£ 
^-To NTSCEESHI^£6Mbps£i9:Sb;feig"&9 
<g©5 4Mbp s#e&-t-§&. ^©fe»«t DJSBH© 

[0150] W±tts i£{Ifs^©«i£©7.k¥fc b < fctS 

Hit©2o©tItgB£Ge-5c:i:C«fct>, JliSStfUfflaW 10 

[0 1 5 1] 04 gJi^l^-^yj^Tk^PfiiSfS^Dv. 

i: Sitii^fi^ d „ 2 9 m © m b < d v a t d 
h 2 \ ^3^— ^?ij©Dv3tD„3CD{t^iaa0&^t-. - 

©!§£•, ^l7=-^?iJ©SiaMa^DvitNTSC« 
©<£*£T Vff^AoT^i 9 1 t 1 — ^5iJ©7k¥HStff 

^D„,{c^Tvm-^* s Ao-rv>2>o vtr>x, mm.m 

TV^bA^oTV^^SglSfa^U 3fct, NTSC 

©(i^T>^&t»o^lS<IM2 3li> L, 20 

i: M , { a ^ b H D T V is ^ & f# £ - 1 # f § 5 . 

$1^(1^2 3£ffi^fci§-£, T>7^©t&;tJ 
£«fc!3, -SfliNTSCtf, WfttNTSCtHD 
T V AMS£T? ?SfcK>2 #5£#Paa:-r £ i: ^ ? 

[0 15 2105 0{±TDMA^SCtlbfeS-&-CN #7= 
b 7 2 1 ©5fesBS5tC|S]^a5 7 3 1 i:*- KSC 

7 4 1 #i8tt£tvt^£. x, 7i/- A©$tsaasmip] 
#j«$ag&7 2 o#n;w-e>*i-cv^. £©*§-&&, s-*^ 
A*Dy locf+v^i/tfi^fet&n 30 

TV>£>. il^^A^O-y h7 5 OfSlft 

>*)UD±< |^b-SiSa©NTS C, HDTV, 
HDTVfci£SCi:#f£i>o &*©$"f A*ay h 7 
5 0~7 5 0 etfi%,±KL&liL\sX^Z. 'fciXftfeOWL 

mm-tfiftfeofj a^d v ^fc^-cTDMA^aS-t-JK 

ffeJSfci&jibTNTSC, HDTV, 7s- 

flffl!l*)7X¥<i«i7'>^^-C-^ 1 §{a**2 3 £*>o«Sl£© 
^NTSCTVfS^fcWI&TV^fc*., HDTV 
Sff4T-§5. &2g{g8l3 3 £-T 5 £{£#?&«©*- 40 
^-HDTVSSSt-lS, Sg3£{aS&4 3fT5i:^ 
-^-HDTV{a<f£?S±£S£-e£?>. ti±©«t^C 
Pa:£t4©fcS;K&*>;*^A&8t^tH3fc£<, C©i§^, 0 
5 0©<fc-5&BBMT-, ^ htt©TDMA^St?J 
<, 04 9©<fc?&»*rc{l^©B#fS^Bfc"Wt-;fca. 

HDTVgf&BSflS. 

to 1 5 3i &.±&'<tz&?icmmm3iz&>)m&M®. 

S1HDTV, HDTVkNTS C-TV©3^©{i^ 
©i^^OfcS^^^-'VTVjtejS^nltlfdtSilV^ga 50 



[0 15 4] CCtr, ##gfiB£<fca£?fcQAM£SRQ 

[0155] 3;^*, 1 6 SRQAMfflX7-l/- b£tt 
ff-TS. 09 9tt 1 6 SRQAM©*!^©^ Wl/0 
ffcS. MU#lRB{;::fc^T, 1 6 QAMCS^, 
83a, 83b, 8 4a, 8 5, 8 3a?©&16^© 
«*ji!lOlBIBtt*MHil"tf*t), ±"C2dT-feS» 

[0 15 6] 1 6 Q AM©{a^»^8 I 
W, Qf4«fc D <5©Bg&£&£. Z.Z.X 1 6 SRQAM1C 
n£*>7 hfifc^St-Si:, <I^8 3a(i 
j/7Ht, &<fiflfr£©Sg&£n<5©{<m©{t^8 
3^f£gj£-tj-& 0 ©*§-£• nte 
0 <n< 3 

tfeS. ife(l©I^8 4a, 8 6 at->7 h bTff 
f^8 4, 8 6 fgl^-*^©^*) 
J|5£P e 1 k.-tZ£ 

[0 15 7] 

[8(1] 
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[0 15 8] 
[0 15 9] 
[»2] 



i 2 t 1 — *yj©P 5 *fc£Pe 2 3 i: 
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[0 16 0] fcSS. *C3 6 SRQAMtU<li3 2 
SRQAM©:c-7-l'-h£ttlM-£ 0 01 0 0li3 6 
SRQAM©ff^^ h;U0T-feS. ^l^KSt*5V^T 
3 6 Q A M©<f ^RSJEfcttt 2 d T-fe 5 5 . 

[0 16 1] 3 6QAM©e^8 3att^ltt<tf3 5 
©8§8fS{Cifc5. C©«*ja8 3att"3BSRQAMt«t 
i>i:{i^8 3©(ftB{c^7 hb, ^W<t!?n<5©8g 
K2:««. ^<om^m\t^y Y b"Cfa^8 3, 8 
4, 8 5, 8 6, 9 7, 9 8, 9 9, 1 0 0, 1 0 1 £ 

&i:*&bT, ^4PSKSfg«t-SfIb, 
^yiJD,©^-S^bfc^©P.t)^^P e ltU <1 
■9^9 0©*©9ffl©«9i»***#aiU ^2^- 
^?iJDs$:S^bfcti^©^»)^t:P e 2 
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CO 1 6 3] fcfc*. ^©i§^ B1 oicc/n^ 

** ? 032QAMOx 9 -u- htiRti ^ g Q fi 

5JR©ifi*fcjj<-r. *a 20 
*JSEQAM^7Hn t l. 5 t ^©Jf 

0- l Hz^xmm 0 0©3 2QAMC^ 
C/Nffi# 5 dBT^TiD , ttP|*©^-p 

JO 1 6 4] mzn=l. 5<Dm&D*2f*mi>,(Dx. 

h fctfflM 9 0 2 a T^^tLS . ' 1 5 -p- h # 
10 !JM»9 0 0t^3 2QAMfcJt^ 

SifcTfSfc^. M9 0 1b, ffl^9 0 2 b(in=2 30 
0©«§Hr© Dl , D.ft**-. |»*9 0 2 CttD,*5* ' 
t-. -ix**i;»5i:^7-u-hAJi 0 ©-i 5 

3 2QAMLtt^T**D,tt5, 8, 10dB3fe#$ 
tl, D 2 (i2. 5dBMn. 

tO 16 5] 3 2SRQAMC^^ 7hfin ^ b 

y— **JD,fca2^-*5»jD,©C/NttftBll Q3(D 
^ h*nkC/N©B8«iaTfsr. 01 0 3*#5k 
Jhl?^ n * J °- 8tt± '*^ iKao 40 

C/N«©M^*n, *«W©«rJ|!^ t5 - fc36Slj 
^t, 3 2SRQAM©«^ n >0. 8 5©& 
ffT-e»*Aijfe4. 1 6SRQAMffl^Ox5-u- 
MiE10 2©C/N i ;^- U - hoH ^ ct . { . 

010 2 fc*^ T ia*9 0 0ttl6 QAMOX7 
I^t**' E&^9 0 1 a, 90 1b, 90 1 ctt 
***lr-*JJ Dl »a S l. 2, 1. 5 , 1. 8 © 
»„Ox 7 -u-. hSstt|M|90 2 a4 9Q2 

9 0 2 ctt^2r-^jD !Cn=li 2> j. 50 



5, 1. 8®^©X7- hfcjjii-. 
t0 16 6] H10 4fflj/7Hni:C/NOH»Htt 
1 6SRQAM©^t^ 7 haiUfcafbs-B-feBrac 
««©i7-I^-> ft»S©t,fi«&» 1 5*-* *|D , 
fc»2*-- ^5iJD a ©C/N©ffl^^ufet©T-$)S 
H 1 0 4 *&lfi&*fc,fc 3 ties R Q AM©»*n> 

tO 1 6 7] i^-eftfrflUfc^^Ji/TVfflJJLhttac 

o 5 tt%±M^©^f T^y^gflrrv^^jg 
«fc»_fe*i^<^i:©Hfinaftw-r. ffi«g i iata/» 

7>*-*-©*S# 1 2 5 0 ft©S^§| 7> ^a 

'-I'-hilOO-l. 5*fc(Btfa. «U«9 1 2 . 

i 0ttC/N = 15dB{;5&5 ' 

tO 16 8] ^«*©5WS*ft©fflft t J:5^ 
MWfcC/Ntt5dB©rtJTfga»f«. C/Ntt*SKffi 

BStt©l?*C:J:>), ^^ttiodBSgow 
6 0 m i 1 e ©3M5«©±T©J||uftrt?afiT« 

vaas^©"9— u y&^mm* «, ©?& o &. 

[0 16 9] *»W©3 2SRQAM©»-&, ft 

«e©«kpfc01 3 3, H13 7©*J«tJ:i,3Ji©»JI 
^l-ll^WD.-.T-MPEGU^l/Ojg^^N 
TSCfi^ft»i), »l-2BWD,-2TJNTSC*ffl(Mf 
IWTV^jSj,, »2»JID,-CHDTV©it«j« 

«-ftascfc#Tf*«. «*tfiai 0 5t*^r!Bi-2 

»*©*- tr^* .J 9 1 0 a «iit 7 0 m i 1 

eiA*TlS*U *2iitt9 10b©J:^C 5 5 
mi 1 e%^*T-^iit-5„ HI 0 6©3 2 SRQAM 
©■y-K^x. y TTHtt C ©»*©*- i ,; 7©15« 

>£fn\ H5 3©*-hr;*:ci;TH*J:&*ttflcjfcm- 
*Lfc*©T*S. 01 0 6fc#wc««7 0 8 7 0 
3c, 7 0 3a, 7 0 3 b, 7 1 2tt**ffi*^ 3 
2.QAMO*-K7ii;7, »1-1»*D ,.,©*-£;< 
*l-2»«D.-2©<y-i;>iai;^ £2Rt/lD 

Z.<Do%, ^3fc^©3 2QAM©1f-^x 

-So 

[0 1 7 0] tt*;*5$©3 2 Q AM©Mii^T-tt« § 
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±6 OV'f )KDV— bf^i'J7 , *i9^T'§So b*»U 

[0 17 1] bA»U #$PJi©3 6SRQAMSfflV\ 
^l-iP§fflD i-.t-MP E G 1 f V- KO{£^T 
^l-2PSJf D.-aT-NTSC^U-F© tpi£TVj5K#£ 
S£{fU |g2raJlD 2 -r-HDTV©ii5^TVfi£#£j£<I 
01 0 6©J;^t:iSjil^S^^-H© 
H D T V ©tf— tr* 3i "J TCD^gtf 5 V Jl/j^'J^ 5 t> 
©©, *«¥tayi'-KOEDTVCD^-t:7xiJ7© 10 

£, E107lii'7h77^-n*.b<lis = l. 8 
©®^©1t— t^^'J^S^U 0 1 3 5fct0 1 0 7© 
U— «J T bfc <b ©*£*-. 
[0 17 2] £©Ci;K«fc 5 s — *S£fE&#j£?tiU 

v^t *)*^ajo s r q AMj5&%mm-r S Z\ h IZ «fc *) % 

©saare b < &<&mm&y v-y-ztvwl 20 

[0 17 3] -*BCtt*©5 s y*Jl/TVlfcS#iC , Ctt 
itSffi& H D T V gfaBSi: 4> b 

&©N T S C-^PAL^SECAM^S;©^^© TVS^jlt 30 

Erotic sSff ^ti^y^Sfi*!©***!!!*"*" « c t. 

tit), f^^l/HDTVJKSOWfifeNTSC^l/- 
Kfel/<ttLDTV^l/- h"Cttft * 0»g«Rll6fc & & 
4:^5 c©fc»*B#ttJ:!>'J>&vM|I»« 

»T V%S#MH:J: »> ^ < ©«*#*» & ft* fctt T V 

mm t. bx ©igm* 1 «t t> sse-r * t v^ 5 

[0 17 4] SSIfc^flaMM^l/— K©fi«*M*© 
B«ttn=2. 5©i§£> 3 6%f6*#SCCJfcLTtt* 40 
■J-*. JfcfcfclSiytSflW* 1 **.*. If— tf^^'JT© 
ffi;*: i; SS #&©*f»n ± 5 * T V*ji#©**JK 

[0175] £T\ El 1 0 7© 3 2 SRQ AM©1f— K 
^i'JTBIK:*SJ;^K:, nfcb<tts=l. 8©*i-& 
t»|B]«©«i»tf?f ?>tv5. S"7 Min££g-f 

&*©£* »»#HDTV5IMIfcNTSCTV 
Sfft«©»^tt«S?©Jft^ ; &©*f*^'*iSt JSS bt n 5( 
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SRQAMCDifcD.©-!*— K^*'J7*7 0 
3ai:7 0 3b*«a«:*W 1 CBte-r*c4:fe«tb, S 

[0 17 6] C©t§-& 
n> 1 . 0 

©■** fil±©* -5 ft't, 3 2 SR 

QAM©*§-£nte 

Kn<5 

it&S. IsHt^bT 1 6 SRQAM©%-&nl± 
Kn< 3 

[0 17 7] d©S-&B19 9,010 0©i5ti'7 h 
1 2HSJi*»* SRQAM^^tiJVNT, 
1 6 8RQAM, 3 2 SRQ AM, 64SRQAMIC43 
ntf l.O&Lh-C&iltt* JBLtttat:*iV^T#f5W© 

BUB bfc*«**e**WKfflt» b < tt?K^MffiS2:ffi4fi 

1 bT4cfi i qEJ©fiSS#Aftffiv^T^-r% 

[0178] XlfiM 3 TttH 1 3 3 3 C 

RM&8df»-S (TDM) ^tffl^t'ttTDMCJ; 
S-y-7'f : -A'>^»'l' ; &i9;ft, ECC Encoder74 
3ai:ECC E n c o d e r 7 4 3 btc^t" «t -5 C 2 
o©-9-^-v>^;i'©^7— ITiE©=i— H^'f->S^S'J 
flsl-SiifcCJ:?)^ «--y-y^-v>*fl/©ilfl[Cll*-3B- 

P§Jise2l©t)-^^>^^*ti^^t* J t*&?>. ^. 

©»*, 01 3 7tC^-r«t^^2o©1t7 r 5 : -^>^>'l'© 
Trellis Encoder©Code gains&^^Tt) <tv> 0 PbV> 
SiB^tt^JE-rsl^fi^jecSl 3 l©KWii;EJfC»6 
fcto^BS-rSo 01 0 6©->i j-U — : ^aVtiJV^Ttt 

^l-i-y-^-fr >^;ud ii^i-2-y-^A' >^;i/D ,_ a 

5 dB©Coding Gain©^S^>ttfcig'D$:^ bT 
OS. SRQAMtt "C-CDM" 4: *tt*l**»IH© 
fl^??^^-f!l^fi^3; (Constellation-Code Divisio 
n Multiplex) Srectangle-QAMlCjSffl bfct>©"C*fe2>. 
C - C D M It T D M-£ F D M £%l±L b fc^m^b^^T- 

^ti^-T Cl tC «t 0 T D M-^ F D M£ttttl>&&gS© 
tt3Wt#»6*i*. c©ifctttt*«Si:eff36^«:S 
gitt*«-e»'&i* j e)IIS1-S. d©<fc-5tC-CDMttffi 

[0 17 9] C-CDMiTDM4a^btfc 

MK«ftfflv>fc«««*»»ti*a*a (f dm) 
i «, Tvaaicfflv^fca^ 01 0 scTve^©^ 



37 

NTSCSS©<gf|^^ 2 5 

2 2 fife 5. *7-ffl^iJ77 2 3^f^ +lj7 
7 2 4tt**iS£*g<fc^. *JSH©qFi**»(**fc 

* 'J 7*7 2 2<&Jg(tSJ:5{c^l^^.;7 7 2 6^2 

^ ,J772 7 fc^w i fiH» 7 2 o m zm^ 

2fe^7 2 1 1 j; i)*»ffefl?fi|9ft/J^3&:aAT?«e-i- 

[0 18 0] ;^T-01 3 4fI&*©#5U2QAM£ 

KfltttThresholdltt-y-^i' >*;uB©g5 
fflTheshold2tJt^T 4 ~5 d B/J\£ < T&^. fc T 

4 ~ 5 d b mmom* « ©nwsttjs 1 

*. U*U §M/I^©l^;i,#Theshold2 
WTfcft*t«#«®*rJifc,5tt4»2«%7 2 1 a© 
*M»Tf w1-fe*©£flW£ < stm-C S < * t) , fflu 
©'J>ft^» l»f7 2 0a Lfrge-r? g & < & »j , jg 2 

ra-et*iiiK©« u < s^ntt b*»a«-c 

J 0 1 8 1 ] U *aqi!&fflt\fct|^ 0iO8t 

^-r^oiz^-rm imm 2 occ-cDMCiDft e> 

nS3 2SRQAM£ffl^T^:75 L +:/.*./l,l of A£ 
Mint* 5. dOg5f|©(|v^7f-+>^;Hof 
6«=ift«WfcK©a»Sf©-a-s 0 18 2©^ 7 2 1£3 2 S 
RQAMfcL, *r?-+>*;n of BiOHfltfcJlie 

reshold- 2 CTtf ^» T t> £®T- £ ft < & 5 . 
*T?w*iB2fc«ra$7 2 1 aCftfcft!), -y- r5 L +> ^. 
;H of Bfc*^+i/^A*J5W3-e*4fc»fia» 

^<fc#Th-2©«*l,^,i,fc^T*S«TS*i: 

[0 18 2] -^r©*r^+>*^K:iHM¥«fcflE©^ 
*©^ ^-^©MfcflHBfe AftS Ctfci 

^ ^©MfcWSttfcSlcjM-esa&agBg^j 
fi^Ritetfts. i2if72it v ra*©*«ftffl t , 

«#1 0 5 0*O«^ 5 2 5*tiD*T, C-CDM 
iZ <fc 6 7 7 5 *©•*- K^a: y ^ Dfc ^ 

[0 1 8 3] £©«k?K UT> FDMfcC-CDMta 

fc^to-e-st-y— a. >; -Hmxts ^sawna^ 

£©»*FDMt:.k»>2T3©-y:7*+>*;i,fc 5 0 
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[0 18 4] *CTDMfcC-CDM*fi*$t)-B-Ttt 

Vfe^fcHtfcJpflMMB 7 3 2 tUfc&fs^gi! 7 3 1 # 
7-3 2 ©©H&u^i/tffi^^'i.^^ d 

©»Mf tt*s*ft*itT t)iiiitiB**nauc t&m 

ffl1"4. 7-^^;i/TV©^©|Bj^^7'^-DyTV(i^i: 

*¥^a5 732 a>mm (Dikvjmmmx o * 

10 h 7 3 3, 7 3 3 afclgfex-^, ^Ji«(S]«B«^ 

SP7 3 5, 7 3 5 a©^{3|5l^^-B- Tgit ,j §i j g |g ]m 
D*h 7 3 7, 7 3 7a&»|JT*.HI«©»J|IA«f»6*i 

a. 

[0 1 8 5] mi 1 OttC-CDMOIig-cfeS. 
X, HI 1 lttl 6QAM©H£5gii6©c-CDM©n- 
m&MJTBIfc^U 01 1 2tt3 2QAM&?gJ!g©3 
20 -KfStJSTiatw-r. HI 1 0, 1 1 liz^t^iz 
2 5 6 QAMIiil v 2, 3, 4jf7 4 0a, 740 
b, 7 4 0 c, 7 4 0d©4"3ffllC#lt6h, 
4, 16 s 6 4, 2 5 6^ffltW>h^ 0oi4i 

7 40d©2 5 6QAMO«*jSi3-K«7-K7 4 2 d 
tt8bi t© "1 1 1 1 1 1 1 1- T -^ So - h *2b 

i-tfo4o03-K7-K74U, 74 1b, 7 4 
lc, 74 1dC«HU#»l, 2 ( 3, 417 4 0 
a, 7 4 0b, 74 0 c, 7 4 0 d ©S*j&«* 7 4 2 
a, 7 4 2b, 7 4 2 c, 7 4 2d'tft«"il" 
30 «ll" «il», -H-*«t,a T5 . *><LT, 
2bitro©-y:r^+>*;t,ij-fcfc-fc x 
;n, 1tr5 L i'>^;i/2, -tf^^>^;i/3, -y-7>+ 

3._H1 1 lttl 6QAM©ttSRJK©^(^jcj 3& . W 4 &Eac 
***U 01 1 2tt3 6 QAM©ffigJK£jf,-jj- 0 C -C 
DM*«fls2r5$ttlfc£Ufct>©TJfc S . ftoTifcfcC/PO 
(F DM) *l$H»g!l»S«£ (TD 

4:^ -5»*i«fc*. CiLtC-CDM^C 
40 J;!>irU^«fc2f5S*3t«T?*S. Rectangle-QAM* 
^tC-CDM^Lfe#, fi*jftt*ofl|i©*w 
^H^KftOJgOQAM^PSK, ASK, LTM1 

^ o 

[0 18 6] ^(fffirjfiospiS-APSK©-^^-^ 

1 ©X.-5— fs|^ 

[0 18 7] 
[ft4] 
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[0 1 8 8] V73- J r>*)\'2<DP e 2- 8 l± 

[0 18 9] 

[»5] 
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[0191] 
[&6] 



Pe2-8 = —erfc 

2 \ 2o 



(ir) 



[0 19 2] ^y^-^>^)V2<D^ — U—hlA 
[0 19 3] 



* [&7] 



3K 



4 \ 2a / 8 I to / 8 \ 2tr / 



[0 1 9 4] -9" 7"?- 3 ©3^ — 1' -Hi 

[0 19 5] 

[»8] 



Pe3-io > 



2 



erfc 



[0 19 6] fm-eso 

[0 19 7] 0 3 7&mf&m4<D±#-<Di'X ; rAmX-& 
2» . 4 ttSQifcffiJ 3 1- WIW b fc{£i£^B £ttl±;&i£ 

CffiV>fc*©T, E6«Rll>«J*, «rfFC*S. 3£JB0iJ3 

7>rt2 1a, 3 1a, 4 1 atfJlLhfisi&JB7>7 L :*- 
Cfeo-tv* «£©*?&*. *©<b©IWtt±£'9£:<£l 

v\ Jft±»ai©»^tt2Sfi7>y^- 6 a £:§{3*Si:©2E 

[0 19 8] bfrb#$§BJl©ej£^BS:/Bofci§£> IB 

3 7©«t3ti§gi«SI{C7'>7 i ^2 2 atf&«gl£te 
2 3<tt^6 4QMA£flie*feb<ttXJ&l 6 QAM 

bt 4 P S Kt- KTfKH b?g 1 
?U©D lfi9ftH*-r*© , CNTSC©TVe** l »6» 
ft*. ^o-CS«* J S<T*)*^JS-C-TVSiiifi*mJ^ 

[0 19 9] JJrtwtfZESHc^V^^-S 2 atffe5l2S 
11*13 3 ■CttPJ**tt**JI«Hft^fei&aa& 1 6 *fctt 6 

4 Q A M«** ■=> SB 2 t 1 - * m £. m 1 9 3*J £«SIT- 
gHDTVfi^tf»6h5. «£oTP]bTVS!iaSHD 

TV-e««re* *. 



[0 2 0 0] — i£S§glt:fc5*'Sii5^JK©7>^^- 
4 2 a £ & ofg 3 gfsSS 4 3 6 4 Q AMI 

20 90(ftMC5E&&9IA'VfeSfc»nix 2. 3, t 1 -* 
WD1, D2, D 3£«Slbjeit58?&£HDTV{s^A J 
^5,^5. |H]bTVS«fi^^§i?slilii:lRlbiij!S©^— /t 

— HDTVt-lfeflS. 

[0 2 0 1] £©»-&©Jfl*Bi©R«#iSttBI3 4, H' 

3 5, 0 3'6©E£fflV^I$ra*aEB&JaifiaftEBC 

e> 6 * > * ; b * r- n %lwl & t> o to 3 s> ft x v * * d 

lif^-tCNT SC©L l&Sgl7-V>*;i/fc; D2gf 
OMlft'y^OMlCHDTVOgdfSS, D3 
30 (s-^©Sg 1 ^-V >*;«/© H 1 IdjSlgP&JgHDTV©!! 
*M» 4R& I2B £ 3 1 C J: 5 N T S C i: H D T V tmM 
&m H D T V £ |SJ— ©7- -V > j&fl-T £> C i: #T- g 
5. 03 6©«fc-5Cfk©^i'>*;i'©D 2 

ff^D 3<i^*ffifflf acfc^fFql^ftftl;^ <tt>Jg 
Bm©HDTV^»jHKIPflMEHDTV3&«a«St?SS. 

[0202] J2A.±©«fc-5tcEi^cffi:fctt©&s 3o©t 
y^;i/TV«6±Stll io©5 L ^>*;i/fcb<fcfcffe©^ 

5 *»w©»^ iHjD-3 L *>*;i'-c-|Bjb 

B*l 40 flSOTVfllftifitllTftntt, «t9l£8BH©JtM£ 
X SfST- S 5 i: v •> o s . 

[0 2 0 3] ^^l/flLtfifc&tbT 1 6 QAMfcfflU 

&6mh z<D&m<DKDT:vwLmmifim$it<nx^z. 

b*» bCne>©^l±N T S C h©WSltS* J '£tV^«)|Bl 

bS*H£NT S C©JM*-* >*;i/"Ci3Mai _ *-y--f 

h#^©&ffl#miiSi:fc^T^5. S&16QAM 

SSSftTi^*. *»Wft*±ttiSK:fflv^6ci:lcj:t)»J 

50 «©g»«T*»*»P»ie-e#tt*«ttTSsfc«)«a-y- 



41 

10 2 0 4] 05 2tt^ t |^ $nTt ^^ (DHDT 

I ? w>*aaMB 7 i icjmhtimw 

[0 2 0 5] ^05 3{i*^(-j; 5PtgScD ^ 

****** 

H D T VOMiKM *IM« 7 0 3 tt_fc«©* 
**5Co«flWTIMWl7 0 2j : 6ir T1R<fe4 . Lfr 
U «*^©S«^«B««7 0 2 J: tJ^igffl©^ 

?* NTS c »®«*««»flniriB»w7 o 4****- 
2 £22 *!? fcH » t: »»-e* 2 mm 7 o e 

[0 20 7] SB3l*«S«iil±HDTV4'ar»f a T i lf . 
t0 2 0 8] WiO^c^^j.^ 

©test:* DDMttra-fttHDTV^ti!,^ 

s ctZ^T:T" r * H D T v * ^-^^ n T 

&t&m^T, NTSCTV®attT?«14««fiT* 

C0 2 0 9] tfcZMcofiawrat^fc^^ 

HDTV^HDTV, NTSC ffi 
*<*>TUiT!*,fc«| ltttW706 



10 



20 



30 



40 



(22) 4WP7-9 9 5 2 2 

42 

*NTSCTV©M*«WJMTOfcfc*. fiU tt 

o 

2 i o] ifet^f^^aasaiy^-D^^fcus^^ 

«*7 0 8tt*rfi6:/j^< 3!j!t , TLti j - 

[0211] 5 t*«WOft«* S *ffll^fc» 

"f^^ HDTV ®**«*38«Hll6«*7 0 3tt, 

t&ttcD&m-sjmmmi o s * LA > 

-WBSHDTVU^TttSOTJSjfcv,^ NTSC 

^ HDTV*. NTSCfe^fgfi^^ 
CO 2 1 2] fil±©J:5K:Bb«tftaaKo»^. % 

<ft*-*T» H-WBftNTSCTVoaffi-egfln; 
«T-§5^**SSS„ HDTV/NTSCTVOttS* 

= »1 

ffi 2 JU©»**©|iniHfcMM- 4 ctci^g 
5 Ufer^MDTVINTS COgff qTIEtt^ 

[0 2 1 3] H56HU ■mkf*J*n,m&Kw* > & Lt . 

*#««»a^«8««7 0 3ttT^-D^TVMai:BMf 
©»!Tir«H»W 7 0 2 *T-&*T- g s. 
[0 2 14] *LTW»0»fiHr|g 1jWcDJ> |^ 1H1S7 i 




43 

4 ~c (*sv^ tmm* sit a fctosm©iiiqi£ 07 >^7- 

T- £ H D T V © Sffi^ fcfc £ V gfs 7 
>^7-©ffi|nH4 ©#Ir1 £ feSry^ ;!/;KS£^©#*&£ N 
TSCTVGDffiffiT-gft-t-SSS. *fc^tC^V^SfqH4 

©7 fcffl V^fc»"&r >^^-©J8[qHt*tRl £ SIR 

3&§©#&£HDTV©ffi{4T-g{IT-g£. <£»P&K£ 
ft Plfg^7 0 4fc£, T^-D^TVi5t;3l©^©§{inI 
ffi«4t 702«kD£<&$, B8&©;6!t&JfB©<£8¥&fl?£ 

m^mmnsn 0 4 a ©gii§r«*£7 15,71 6x-&t> 
^©Jirajtt©;*^ t & s n t s c t v 

[0 2 15] $t, *&&ffX®7 9 3'*;i/tt&®*ft1i' 

qJtefc&So C©B#jS£:fc^-tfc, #$§BJl©|SgJI3LSft2l 
-T £> fc J: t) t |ilgS©i£ v^H© H 

D T Vfie«H 4 4: 4: t> ttSMai 5 

[02163 mmm 5 ) xjem 5 *mfr&m 

•o £ ») A S K#3£ffl i^fctt&CD%ME0l~?fe S0 5 7 fct 

g£ffi0«5©4{i©ASKfg^{I*§j£UEBI8l&5*U 4o 
®<lf^7 2 1, 7 2 2, 7 2 3, 7 2 4&fco. 4ffi 
©!§£• 2 b i t ©r-* £ 1 fflJHtSS S - 4: * * « 
§^7 2 1, 7 2 2, 7 2 3, 7 2 4 0 0 , 

0 1, 10, 1 lCWJSS-Si^ttfttS. 

[0 2 17] #f^fcJ:aPISJifflf5iS*fT"5fc«>t^ El 

5 8tC7jVt-,fc-5fc,-{a^7 2 1, 7 2 2Slo©^l/ 
-70S >)8£l©{g^i*7 2 5 4:bTfiH\ fs^7 

2 3, 7 2 4 £S'J©^;i/-:/, & 2 ©fa^t* 7 2 6 4: 

jgs-rs. * ut 2o<o©*jsu»©MffliHii«ft«siaiiw© 

{f^©^PBi»)lS<f 6. o*»)m9A7 2 1, 7 2 
2©F^ffl*Lk1-5i:fi^7 2 3, 7 2 4 ©IHPBttlB] 
DLTliV^, {i*§v&7 2 2 4:{i^7 2 3©F^PSL a 
fc£L«fc 9 

[021B]oi5 L»>L 

T* & 5 . b A commc Jl-dT ttlfcfW»H3ec 
J; ?3 — B#6<] •& b < fcttl&lft £ L = L „ IC o T t> ft V ^ . 
[0 2 19] ^-0X0 5 9 (a) ©«fc-5 £ 2 o©ft^j£ 

If- *F!]Di© 1 b i t©^— *£*fJfo£-££ 
C4:*s-C-g5o #J;tt£Sgl©{i^P7 2 5&0, &2 

©<i^&7 2 64i tfemtmz. miT—rmoi 

b i t©fs^* s 3£i£T-&5o &K§f£ 2r-*5!ID2© 1 
bit ©{t^SrSft^S*©* © 2 o©{3^#tC*fJfo£ 
fi&i&K, 05 9 (b) ©«fc-5 £{s^j£7 2 1,7 
2 3£D,= 04:b, fi*fj&7 2 2, 7 24£D,= 14: 
•*-ft«&2-r — *5>JD 2 ©t*— r ^S^iTC^S. Cl©i§ 
2 b i t/">>*;v4:&So 




23) ^if 7-9 9 5 2 2 

44 

[0 2 2 0] Z<D±o\zm^&*W.W-tZZtlC±*), 

B$l±&3fe©^fHll<s^£5£4:£fr B fcfcft^. bA> b, 
c/Nfii#©^t§-&, neafc&SfcH:^?*-*— *S£ 

T- § V^i^^T *>*ISW fcffl V* & Z 1 £ <fc *) Sg 2 

7 i -*?«JD a fc»?£-e£fc<&5* 1 , !8lf-*#JD,fct 
«£T-££. ;:ft£I&B£1-5 4:C/Ni^<&o*:#Jg 
fct0 6 0©«fcdK7jHS-5. o£ !)g<s8rT-f?£bfc{i^ 

io titeJix^BrnmigkixL amm*M/Mi 2 1 a 

122 as 7 2 3a, 7 2 4 aOjS^lIt^O^M 
«t^-tSc1-So £©«fc -5 ff^7 2 1 fc{g^j& 

7 2 2, fs^7 2 3 4:fs^S7 2 4©ES'J#ft b < & 

<&S„ U^bHiP^B^^^'&ct-S^M^? 2 1 , 7 
2 2©^-:/ 4:11^7 2 3, 7 2 4ffi^-7i:tD 
ESiJtt^T-fcS. oi 5^1 ©if ^S¥7 2 5 4:^2 
©{f^^7 2 6 4:©Ei3 , J#T-£5o d©fc», Sir 

20 S. 

[0 2 2 1] C-p bt 2o©pgH©v : — ^JD^Datf 

^tfflfe^T-ttS 1 7*— ^5»JD i 4:^ 2?iJD j&mii&Cy 
N©SV^ttS&V^&^t•^±m 1 r-^?iJD 
$ ft 2> PgiiMe^T- S 3 4: ^ > ^ ^ifitb Z> o 
[0 2 2 2] 0 6 lfctigftm 4 lCT'n^^ET-X^ 
SP7 4 2 lr-^?iJX^lg|5 7 4 3 
±/g|57 4 4*>f>filfi£$ftS. a&2!&£6£g§6 4*>e>©aB 
jSS[(iA*aJ7 4 2*»e>©fl^45£!iSa5 7 4 5T-*4:«) 
30 fcA^{I^t«t DJRIHB7 4 6 K:fcV^i£rti£iS;Sft$ 
e,K7-f;i/^7 4 7£«fc»)?f^#M2ftVSBli^© 
ASK{S^4:*?)tB*a5 7 4 8 iP^Ul^^ftS. 
[0 2 2 3] ddT'7^;b*£®i&b£&©tii:*Jigtffc£ 
OV^TJie^.2>. 0 6 2 (a)t±A S K^ff ^©/SiSiSt^ 

ftElT-fcao 0©i ^ v 'J 7®i«t:<i!l$f tffe 

5. C©fs^47^;i/^ 7 4 7©n> hV^7^^^0 
6 2(b)©S&fffi^7 4 9©«t^ tC^r^ UTJEjg^iPb 
SbTitWlOffly^^Sit)*?). Cil£VSB{I^4:l> 
oifi, f .**W««aR»*i:r*^ **)f o/2©H« 

«je>ftTV>a. 0 6 0©ASK{I-^Ji7C*2 b i t/> 

>^;i/'Cfes* s vsB^S;*fflv>s4:|5i-)l StlS^^T- 

1 6 QAM© 4 b i t/i'i'^l/ttl^t-Stflfifitfe 

[0 2 2 4] &£0 6 3©^*D ^^0T*7^-rSfs^7 5 
lttt*±07>ft3 2 a-CSttfcfs^-ttA*gS7 5 
2<&!gT, ^^>^;i/311RlC«tt)Pj^-r5nI^ffiii7 
5 4*>e>©fi^4:, S-&ii7 5 3 ^C*5V^TS^$ft, 18. 
^^ffl^ljSE»{3^$fti)o *ttft^S7 5 5lZ*5V>T 
50 ^igi^ft, LPF 7 5 6t«t Fm^ttd *) 



45 

[0 2 2 5] XlZZ<D%mmi:aBM*X^XTVm* 

*j£zm-&&mwi-?>o me 4izwi&m^mmm7 7 4 
h d t vm^n^mm&Tvm 

fliilifx> 3 -y-4 0 l©A2fgf54 0 3CA* 
U > K 7 -f -^0|*^©^-|g|n]g§ 4 o 4 fc 

«fc»^ H L V L) H L V„, H„V L) H„H„^CD^TV® 

«**l3tTVfi^ttffi«l«B4 0 5C*^T» MPEG? 
T-JB 1^ £ ft T V n 3 D P C M D C T nJ^fefr-Sf-f b ^3? ©^ 
iSfcfflHTffiF^YfcSfU. »S««ttA*aJ4 0 3C* 

7 7 lfc .fcoTSg 1 t^-^JD , fc* 2 ^-^JIJD.ffl 2 

Bfcfi^ttai^-^ait^sfta. amass© 74 1© 

^1^-^JIJA^7 4 3t%2 5=—!r?\]Xt)®7 4 4 
tA**nfirfi*S|*ait, VSB?©ASKfi^i;& 

[0226] ^©^^.n/TvaasoTvgeai^fiD 

^Dy^H4«ia6 5T*4. tt±T>^^- 3 2 atfg« 
bt&2lf3^(±TV§(i^7 8 l<Z»p(D&mm 5 1© 

a*s7 5 2izxti^ti, m$iGim$i7 6 oci&aia 
###«■*-*«*©?■* >*;u©e*tfaa*n«Hs 

7"-*?UtH*35 7 5 8 £m2T-*&m±l&7 5 9*?, 

^tt«-«atgf57 7 6{CA*^nS. D,@*(iatt87 7 
7fc*»>#**ftHLV L ffi«tfdtt»lAaffl5 2 It 
A*/£;h,S 0 flb*tt^j«S7 7 8fcJ:?)D,«94:#ja 
£*l»2A2>gB5 3 ICAAShS. mzwVkrZi-y 
C*^T*1X*8 5 2 lfcAofcH t VdE»a^tt, 
* 1 W USB 5 2 3 ti tJ H L V L ©9fcffliJi$tlIB«l^a 

»5 4 8fcmHH«MHB7.7 9fc»&ft*. 7C©T 
VfeWHDTVfltflf^, H L V L m^tt'7l' h'fflN 
TSCfe*fc*tK 7G©fi^#NTSCft^©*§£- % M 
PEGlffl«ftNTSCJ:!) BtttfffiVififtttKT V 

[0 2 2 7] C©KUS7tt7ceDWtfl|*ftHDTVe^ 
tlKLTIr^&tt, H L V L f|f|±9^KNTSCfflT 
Vfe-^fc&a. TVCBjgT';*^ hj£#l 6 : 
ntf 1 6 : 9©ffljtSlt^©*SiB^a5 7 8 Ofctf-UTIi* 

^ai*4 2 6tuTt±i^-rs. *,u TvommT^ 

t> htb#4 : 3"e**i«, HHtt^M0S&7 7 9t«t 
t> 1 6 : 9ts>e, 4 : 3©@j®7'^^^ hit<Dlstr—fty 
ZxfcXfrV-J Y^*)Vl&mz%M\sTm±i%!>7 8 0S 
^LTBft^m*4 2 5 t LTffi*-J-*. 
[0 2 2 8] ^2 7=-^?ijffi^gl5 7 5 9i»?>©^ 



(24) 



^gB¥7 - 9 9 5 2 2 



46 



2^-^^JDjli, ^m*7 7 6 ©£*£§§ 7 7_8 {r*^ 
T^8S^7 7 7©/f^i:^J5g^nx ^2I§T3-y® 
^2A±;gP5 3 1 fcAfcartu #S60S85 3 1ti!jH 
lV„ % H„V l , 

f$3ISIS5 3 5 N JB3ffliAai5 3 6 % £4ttJtg|!fc:&& 
*U #ft£*lT7C©H L V„, H„V L , H„V„fi^£;& 
5. £*l6©flreCH L Vi.|B^fcio*.* jH^fiSgfl 5 4 
8fc:A;fj£*i, -&fig£ftT 1 o©HD T V{s*§£:& t>tiJ 
£955 4 6«t Datf7*;h., a*S7 8 0ft^UTHDT 

10 V©fi*^fS^-4 2 7tbTta^^ns. 

[0 2 2 9] Cl©tB*a57 8 0l±IB2 5 f -^5iJHl*«B7 
5 9©»2^-**J©K£ 9*ift*IfflS7 8 2 

^[0 2 3 0] aioi^tLT, Mmmtma&m* s 
yy^i-ifi^&mizMLxit, miv : -*w£m2y : 

— *£J©ffi£^£7&«©T* 'HDTV©£ffir?#|B 

fcSfrets. *fciSfi:r>y^fc©ggiB*«v\ttac 

®fi?^S©TVfs^&tB*f 5. £©£*;£«£»), HD 
TVOfiffitKttNTS CTV©afirtH-«i4i 

[0 2 3 1] $fclS6 BfflTVSflMUDT-n v*H©.fc 

■5 cm i ^-^aimasj 7 6 8 «i*t:ss«7 5 1 ©« 

IBft«l'M-*4:aa«|ttJ82 5 s -*?»j*jj:tJfHDTV<i 

T?*i. H^n-^r-tt (03 1) TKUBUfcHlia 
ftr3-y4 2 1^|,\fittJ;v^ IO«^NTSCT 
30 V©fflffi©Bjfc36iff6*lS. HDTV©&{£T-fct§;j§£ 
SflreSfct,**»ae*l©=i;* htt±rtJfc£<&.5. t«o 

T Vr -f >C 7U-f £ < ©Sfi^^^AS^H 

[0 2 3 2] H6 7©J:-5Jte«|j«tn-si : psK«9ft 

%SAf«©«lg««o»a«l«ff#t:«tj«T»2. CO 

^MT'^^^S 2*f,§iL&P SKfS^ii^ig 
40 «7 8 7*»&©fi*fca#S7 8 etfcvvtfi^Sftx 
fiV^««»t:*»**lTV*fi«|7 8 1©A*S5 3 4{3 
A*^n, H6 3TIMI!Lfc«£S7 5 3K:A**ft 
*. «MTVJ([»©«f^©^. + >^ ( n / ©(gv^»»Ca 
^fePSK, *l/<ttQAMfi9tt(BHiB3 5fcJ: 
5^-^9iJD„ D,36»iaBartl, ^SP7 8 8£^LT 
»2B«3:>3-4r4 2 2fc«tt) % HftfS^i: 

tB*S57 8 0J:»)tfj^^nSo %±ffl©7 

>^3 2afcJ:»)a»$nfc5 s y*^J|fe±i(asfcr^- 
D ^j^tt, A^SB 7 5 2 t A^^tiia 6 3 -pB£Q9 Lfe 
50 ©i:|5jb7-D-tr^T-?I^-g§7 5 3 J: *5#^©^-^ >^ 




(25) 

47 

TittfrW&mm&tt* m»js£»7 5 
a 8 c * »> AMm.mztiti7'±u v« wtB*«B 7 

8 0 J;>)tii2i$ft£. 06 7©*lJ*fei:4fc«#«7 5 

3-^4 2 2*>#fflT-§£>. X, 5 f S?*^«±»a"eA 10 

&SfcRI«©l*iMB7 5 5fcLPF7 5 6^©§{f[lE& 
£l£ET-#So KU:©«fcoC06 7©«tf£fc:-rs£::*:rti 
fc5MB@ttft#flHbU @lfc£l(iyi£Tr?>i:^-5a&*a s ;& 

[0 2 3 3] £fc, 3aK0|-CB:4fi©ASK{B**2o 
oy;i/-7't^it, Du D 2 ©2J1©=&1 b i t ©Ml 
SeaiSffofeo b*>b, 06 8©i-5K:8ft©ASK 
ff^fcffl^SkD,, D 2 , D 3 ©3jf©£-1 b i t©Pg 

7 2 1 a i: 7 2 1 b, 722ai:722 
b, 7 2 3 ai:7 2 3 b, 7 2 4 &£7 2 4b©2{Bo 
$5 lbittfc5. &£D 2 ©<i^fcfc<i^P7 2 
lt7 2 2, OTjStS7 23fc7 2 4©2*Olbit 
"C*S. D 3 ©f-^liWafM7 2 5fc7 2 602 
||(iDlbiti:&5. C©i§"&, 0 5 7©4o©{f^j& 
7 2 1, 7 2 2, 7 2 3. 7 2 4 2 <r©{a^ 7 2 
lai:721b, 7 2 2 ai:7 2 2b, 7 2 3 ai:72 
3b, 7'2 4a£T2 4bfc:#SSb, g-iOl/-:/©IS© 
8§**(r*-£ J: D SJiCBWBSieiS^ttk**. 30 
[0 2 3 4] Cl©3Jg©FgJfMfiS£->;*^A£fflV^3 

n©iift^eii*fT^ - 1. &$zmm 3t3 -cbmb bfc t © 

[0 2 3 5] £TfBK«3-CttH3 OfiDJi-SfclMfc^ 
:3— ^4 0 1 fci&Wbfctf, B3 0O^D*>Htt, El 

^40 lli-y-^^> H7-f ;i/^^©tt*fe©^-*llHl8&4 0 
4, 404aS2ot)O„ C*T,e>£#Sia5 7 9 4 t.T Z> 

127 0©^gP©7o ^^Slw^f . .fc-pfclo© 4( 
4MMI»fc:flre*fiHMH"e 2 lite i: £ «fc 5 BESfcg'J 

arcs*, zftzmn+z^ t^x-axx® 

4 0 3*>£>©HDTV-$>;*— >1— H D T V©Bfc&{f 
EffSgfaffiffiUSS 7 9 5!:it), B#Rgf4£E&S£*X-t#S6 
[1S&4 0 4CJ:5, HhVh-H, HhV l -H, H l V„- 
H, H L V L + l©4o©J5K^tZ^-lte>ns. £©*§-&, 
7-f-^7 6 5, 7 6 5 a, 7 6 5b, 7 6 5 cfctl© 
tiBtCfet), E*§g&4 0 5C, H H V„-H, H„V U - 
H, H L V„-H©3^>©ff^$:tB^"rSo b*>b, H L 
V L -H©(f^(i^'f y^7 6 5 c©U4^J l/P&BSflflltt 5 




«r M¥ 7-9 9 5 2 2 

48 

ISSI1SS7 9 5©A^2-sX^Jb, IB 2 -»M $ 

B#^ma©^sB#Htci^stiiiE&4 o iizm^tifrM 

S$ftH„V H , H.Vt, H L V„, H L V L ©4o©fifc$HC 

fl-tt&ftttwisfta. *2tM*;i/-eti:*-r **-7 6 

5, 7 6 5 a, 7 6 5b, 7 6 5 c teffi*7 2 ©{4B££ 
4o<0«dl«E«fflJ4 0 5^386*14. d© 

[0 2 3 6] ifetC^© t t-5'&3Ji©PS@S©B^e^lfe 
fT9 £§{f MkMCii&ffiftI 3 ©H 3 3©7 r D <y * 
(Eb£.fc-5&, HKfcfa-^tfi&Hfc&S* » 

[0 2 3 7] cinttBI7 2©i-5a:««*4:6kia7 0 
©«-«@B©»&fcRI«C bT 1 o©-&j£S§t-*8iT-.& 
2>. 07 2 5fea5iB^1-2.i;, 5o©^^'?f, 7 6 5 a, 
7 6 5b, 7 6 5 c, 765dCi5, ±1\ 
^1 fc*5V>T, ^ff7 6 5, 765a, 765b, 
7 6 5 c©A*;#lfcH5DD#fc>S. tSfcs 
5 2 2, SB2fflt*»5 2 2a, *3«ift»5 2.2b, SK 
4{$ttSB5 2 2 c*»e.&^HtV L , H L V„, H„V L , H 
iV,CDfittf, *-f »mbt^«*5 5 6©*«rt\ 

«e%. c©«Mk«^tt^'f y^-7-6 5dca&ntB*i 
<t t)tB*bfltf^^ -yf 76 5 c©A£2l;:2!e>ft3. 
d©«M(MS*ttt»i:*k, WlW»KWHWS*S»«lbfc 
H L V t -Hj««-©fi*T;**. &©** *>*2fc:#^ 
T, ^-f ^7 6 5, 765a, 765b, 765c {i 
A^»2{C«J#t)So ^JSttH H V„-H, H„ 

Vt-H, H L V„-H^bTH,V I .-H«^^fi£S5 

5 6 -smmztix 1 tj©wtOT#»6n 

So Z.(D^mm^\t^ 6 5d©tB^2 «t?)ffi* 

gP5 5 AirbBitlZtlZo 

[o 2 3 8] ^©ctaicbT, zm<Dmmmm*&im 
■j-*»-&R^ifl«at «t t) 2 ^©-&fixi§^ i ^rcBiaw- 

[0 2 3 9] ST^W^tt^f^-f i>^l(C*V^ 
-CHhVh, H„Vl, HtV„, H L Vt«**X*S*» H 

<Dmmf"( ^>^2tt5V^-C, HhVh-H, HhVl- 
H, HLV.-Hi:±l3©HLVi-Hfil*ftX***. B 

4. 

[0240] fcb, *>i:4)k, X* bt{I^-©±l3^ 
©^J"f = >^©JBJ?tfjt^>-CV>fef)Bmb-rVNi)^tt 
#fffl<mzft&-fZtzSbX'( v=f-1 6 5, 7 6 5 a, 7 6 
5 b, 7 6 5 cC**UfeRMH*U «HHWft*«»-i- 
0 icktf^S^SiS. U*»L26(S«l©jaSfflKB**BI7 3 
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[ o 2 4 1 j b 7 3 ommmwmvD i ttsitf®^ 

>^;UTH L V L , H l Vh, H h V l , H„V„m^^t) 

5 >^ 2 ©JfiBfcD 2 HlVh-H, H 
hV l -H, H„V„-H^5^0fl^o^ KE g^^ 

[0 2 4 2] *K:»g«®fl, fiffl(0R ^ v , < , n5>CQ 
&£»f s^Siiro^TM^a. 07 4(b)fcfc&pp 

22'""*! 10 * 810a ' 810b > sioc^ 

BSIB8 »t. £©Hfc:*^T, ^-*<DMIZ&1t- 
*811, 810a, 811b, SllctJfflt*. 

ctt&a 0 tit, H74(a)©rDs»^iat^"t1IS 
2BMfcc> = ,-^ 4 2 2tt5*-**j D i *fgl A*g|55 

1 OOA^T&fctgyir-* 

8 i lowttftiMsff^ T-ni ovrnm 

®Tik, ftfflT-*8 10a#A*t^i:Ci:5 t c 
[0 2 4 3] H7 5ttHDTVftafi-r*»^oWlBE 

c«»c*sanH l v l ^ft Hl v l d) 

£*i*D lfg^©^T-^-r ^-^ 8 2'1 ©fflBtftm 

SH U V„, H H V LJ H„V„fg^H:D2«^-o^_^ 8 2 
la, 8 2 1b, 821 e©ffi«fce«*- a> f -Stlg 
1 ^■ + >*-«/O±T©^-*o|aifc ttg ,j (0X V#*fi©« 
ffiTfeSS-J^-^8 2 2, 8 2 2a, 8 2 2 b, 822 

tekJfe*. ^LTl ^©{*J|^T-£T©j5£#£#Ul T . 

[0 2 4 4] H7 6©«CDH|^ 

8 2 1 , 8 2 1 a, 821b, 8 2 1c £BEfiLT&l5l 
&*is 0 If©4PSK^>4ASKOJ:p 

[0 2 4 5] E7 7{± s «iKNTSCtHDTVfc« 
«flttHDTVt,L<tt, filMMENTS-CtNTSC 
tHDTV©«fcdfc3 «©«*« Sfeaftc 2 Jf ©pg/Hg 

to WlNTSCtNTSCtHDTV© 



(26) 



SO 



*5gfl¥ 7-9 9 5 2 2 



fi^Kft^-r^HtVLe**!^-^ 8 2 1 KSBSSftT 

X, NTSC©a-Kfi*7«*SH t VH. H„V L 
H„V„0#^cd^ <4 ^_^ 8 2 1a, 821b, 8 
2 1 c©ffiBEffi«;SrftT^a. •HDTV©#«fci T . 
$>SH L V„-H, H„V,.-H, H H V„-HM^tt:F-* 
8 2 3, 8 2 3a, 8 2 3 b CB«ar*iT^3. 
[0 2 4 6] ' -T*{i, SQK«2TJKl«Lfcai5-gnE 

10 *^fcttH t D,.ttD 1 «*©*©D I - l ^+ 

ifflT-n2U, 821b, 821cJ:!)C/ 

**&»^^*a»*©*rt*ffl5M*H^*l*Bte 
t*V^T*(SIPfl«©NTSCTV©a(ftt?*laft»4 
t-sc:i:AJT-ts. *Jfi«aj2T-ifi^fc«tafc:i^-w- 
20 h©|&Sn?*fcS^. D ,©^©4>©D >^; U{ - 
*«r-^8 2 lttD,.,f +>^c ft5ft(Z j f _^ 
8 2 1a, 8 2 1b, 82 1 c i!)§ISSit:®<, £ 
8Mb 3*iT* U HadCjftM « . 2 fifi^ 

fci^CD,, Dt©RMtt4J9SftRMf£t,^ ^i, 
-ITiE«F^lHffiiii©^'Jfls £ «fc 5 RM* it ttttatt&K 

[0 2 4 7] D a «9©«IU=tt«ffla«jtD I fi45- 

*tfi^««*«=-ettin*TH t v H , h h v l , h„v„# 

S±**U NTSC«t#R4T;S5. S&CC/N* 
©*^5«*f*TJttH l V l fcao*TH l V.-H. H„V L 
H, HHV,-Hiff4^5fcOTDTVffiJff4 
SftS. -3 UT3^©|^g©;&j£# T .££ o c:©^ 

*«V^*ifcCJ:t)ia5 3TttlHLjS:SMRr«B«*ttH 

9 0 OS/steii^it^tj; 5 fc 2 ft 3 

40 JdSHftT-a-^^n^^ia^^ g^ica^ 7 

2orDsr*H*6D3a9©»3A*S5 5 1 fc*^ 
&*fi8Cia7 4 (a) ©7D.v^M/iit^MfeifiJ 

[0 2 4 9] IWtnfeHIHrafc^S^lfcJjvvtA 
**5 2 l,fc»>Dlfi*W,A2iffl5 3 0J:»>D2fi* 

^«fc»Cft6tt*-f 5^8 1 2{C«tt)#^a55 03 {3. 
JS&.SfcSLTiif^iiS. d ©Jiff* £0 7 7©B$R8i2g 
H*ffll>T«ilfi-rs. *r,*l^+>*;wo Hl .V t © 
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Sg 1*-*>*;MDHlV„, HhVl, H H V„*s{ffi50S$ 
ft, f ^8 12 afcfl-bT, -&BES§5 5 6©j9r£© 
A^SBtA^Sft, ^SLSSft, *t*H L V L -Hfs^ 
^fig^ftSo d©{I^(±;W >y^7 6 5 &(OtiitJ lfr 

H L V L X*SetA*$ft5<. 

[0 2 5 0] &tc*>f ^ >7 2lZ#^X^ El 7 7©B§H 
E®Hlw^^-«t^lc:D 2{s-f-©H L VK-H, H H V L - 
H, H H V„-Hff-^*SA*$ft»ftSB5 0 3{C«tDffS 
£ft, y5=-8 1 2 a&frLT&{i^#-&J?Sg§5 5 6 
©dfr£©A2>K;Uj£ft, •&fiK®a$ftHDTV{f^*s 
Ul^^ftS. COHDTVf^ttX'f 7 6 5 a®tB 
t)2 2 1 £^LTHDTV{s-*f* I ta;tj£ft 

S. ±&©<fc-5£0 7 7©B#ISEB{C«fc DSSif-f S^i: 
t: J: *) g{I8l©{*ftSlS h£rf£§§©» £ *rtJ C «!&«- 5 i: 
-53&*#fc5o fe*, El 7 7ttttHSBBI'eU:D 1, 
D 2{I^©2 0©gt|Ig£JBV\fc#, li5y>©D 3ft^£ffl 
V^Sfc, Al!ilMEHDTVfe3hlit4-3fflMJBfiDTVttj3S 

[0251] 07 9I±D 1 , D2, D 3©3jf©^aP§ 

m v^fc 3 o©pgji ©Bjfef&satis-r s mmmmvn 

ISKB0T-3o3. 0*>£BJli> 1 >o<«fc-5{c|B]— TV^+>* 
;i/©&fi&#l±B§iai$£«*g b&v*<fc-5 CEI bt s. 
X, 08 0ttl27 8©:7n'.y£E|-CBirab*:£{f*SC& 
3 A*>gB5 2 1 a&in^.fcSfsttl'C-ifei). 07 9<Z>ttM 
Efifc:j;!3fiStj£-r£>-i:C±»K 08 0©^o vi/WX- 
w-T «t -5 Jfe«m«:«J«T»S««l3W«J«t? * * i: ^ -5 

[0 2 5 2] ftft& 077 ©B$HiaB0, 0 7 8©:/ 
Dy^BafcaKPflfC**- CL©fc»g&BJ3l£«!iJ&-f &„ 
X, 08 l©B$RgBaE0©«fc-5KD HI^££T©{I-st 
£ B$ FH^fi-T 3 C i: C©«^, ^-^8 2 1 
fcfflr-i' 8 2 2®2o©f-i'lif-i' 8 2 1a, 8 
12b, 8 2 1 ctCtfc^T^v— iTIEt£*j£t6«>T& 
5. ZL(Dtztb, ^©^-^fclt^TlWiJMKfcoT^ 

B©Pt®{ESi:«:^>TV^. X, >*;H ©5 s 

— ^©ffl(c:S'J©SiSia^--v 2©Sij7=— ^tfJSASft 

[0253] 081 ormehsiojs^ mmxitt'mm 

tta-oX^Zi*. t—* 8 2 1, m=r—t> 8 2 2©ej£ 
3®i:4c?>o 

[0 2 5 4] 08 2fc£, 08 1 ©B#fBE@0©«fc-5&, 
^_^jfij D i<e9®»£^^*4g£a>|||&7 : =i-4 r 4 
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[0 2 5 5] W±©«fc-5K, 0 8 l©B#[igiEB0©ot-5 

j&jaifsff -^^iSfs-r s i:0 8 2 © y 0© ct a izw 

ftSB5 0 3£-f£§§5 5 6©2H£*r1]£|3iJMT-£5£:V^ 
3t, 4o©J52^B#HG<JC^$ftTX* 
£ft3fcfi>, -&fi£S5 5 6-3* 003 2©ffl^JE£gP5 
4 8©F ( 3gl5©[HlS&7'D ^^SA^fSH^fiK^-C/icSUT 

E8&£ ©BS-T 6 d i: t> "C # S . 
10 [0 2 5 6] W±©<fc "5 C b-Cfg#fcfilfKT§<f tttftt 
EST- §52:^ "5 HSfi^J5ftt> AS 

K KM £ ffl V * T tbft £ WLW b fc ifi , fffim 5 -C &.W b fc 
# < ©*i£fc£li5te0!l 1 , 2, 3T-UJB^bfcPSK-^QA 

[0 2 57] X, dft*f©^ffifi?!lttFSK^{Ct,^ 
083©«td^fl, f 2, f 3, f 4 
©^©FSK^gSSrfi^*!^ ^fiE^J 5 ©0 5 8 ©ft 
-^&i£@0©J:5£'5Oi'-7*ft;£f?v\ 7*©{f 

20 [0 2 5 8] 08 3fc;*^T/iiiai$llf 1, f 2©J3&38( 
P8 4 l*Dl=0i:^«U mmf 3, f 4©i^«[ 
fS»8 4 2$:D1= 1 t^-TS. ^bt, f 1, f 3 
SD2=0, f 2,' f 4S:D2= 1 0K^v 
1-«t-5tC> Dl, D2©&1 b i t,.ft2_bi t©PtJiS 
{K&tfoJISfc&a. #|;Li;f, C/'NW^V^'&ttt = t 
3IC*$V^-C, Dl= 0 , D2= 1*SS^T*$> t = t4C 
£^TD1=1, D2=0*sS^-e§S. ifctC/NAMS 
l^-&lit = t 3t*3V>-CDl= 0<DH&, t = t4C 
43V^tD= lO^SSftS. ^ "5 bT F S K ©RIH 

30 Mfi»li|ST-§So HSi&fiaJ3, 4, 5t-Mbfett(sf 
©Pg®S©^^-©F SK©pgPSe^^£ffl^S 

[0 2 5 9] X, 08 4©«fc-5£iU yD'y^SCfxtiS 

(HMfi?ij 6 ) is 6 (omm.m tc <t t> #sb w ^a^iB^s^ 

SEBCfSffi bfe^JSr^-r So 5 t-tt^fltl3^© 

ASKe^5S;{C*^Siifflbfc®^-$r^bfe^ IPJ 

bMSt-^fS© a s K§Ba*^©ilMi3^il^B^*' 

40 ^SSMSliSffl-rSwii^-C-tSo ASKOft, PSK, 
FCK, QAMfC#^©C-CDM#5££3Sffi1"3;i 
iitc J; *) pgjfM©#.«©?Kg,ia^* s 'BitBi:*c S. 

[0 2 6 0] STx 1 6 QAM-^ 3 2 Q AM©®t^,I3^ 
S£gB£#$gW© C - C D M#3e£ffl^TPgJHb?-5 
^ffiS^tS. 08 4ttQAMtC-CDM4Sfflb 
feti^©7'D y^Str^l". JjlTQAM^C-CDMf 
fi-fbbfc4»©i& S RQAMi:0?^o 

[0 2 6 1] 084 ^UiB^-r 5 £ , StSUBfiH^SEK 8 
5 Hi, A£bfeHDTVa?©Bfc&{I^£B&:c>;3- 
50 ^4 0 1©^ 1IB^>3— J^4 0 1 ai:^2iffl^i> 
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U Xt,® 7 4 2 ©*©£ 1 *-** Mm 7 4 3(;g 

WS8 5 2©(fJ©jgHS7 4 9tA ^ 5o gj-^ 
«IA*«7 4 3lf*±, *5-ITiE3-K*«ECC*7 3 

A^7 4 4l:A*^2r-mi 6 SRQA 

36 SRQAM, 64SRQAM©«6, 2bi 
t, 3bit, 4bi t> i:&5 0 ^f fiiE cC7 
4 4 a t J: ^ tJflF^bsn&HTrell is^on-^-gp 
V^bt^lsSRQAM, 32SRQAM, 64 
SRQAM©^ # * 1/2 , 2>3 3/4 

©TWli^HHb^s. ««6 43RQAM(D» 

"1 ? 1 2 b i t T-m 2 5*-**jfct 4 b i t 

-®&»B12 8C*fj:5ftft.liia Encod 
/!™\, 3 bit? -^ 4 bitHfe, Ratios 
/4©Trellis Encodeftffd. C *> LTJMU*fcfc±# 

fiU Trellis Encode^ 

tfJBW m 2 5 s -* jajfcTrellisW^fcf* c t c J; 
1 1 i s«FWhlH»*<IMrt-*««t j; t), ^cDIelSg 

jjs^j 5 ©a 6 4 cmmmtmm ^^m^ 

10 2 6 2] fi«ft|9© 7 ^— Vy httmi j 3CD|3 ^ 
fe*»WREBBIk:w+Ad t««R f c 

1 6SRQAM(D± W8 5 9«^ 

■«A.&«^7r^e^8 5 9 bfcJ:tj % AC^m 
1 1 3^^-T3Jioa^2e©|lgiif a ^ $nTV> ^. 

iaSBSOC/Nl/^ctsi^B 5 9 
2*£Ttf«*8 5 9 CttfeD.O^iaft^s 

f0 2 63]£ifi:i 6SRQAMm 
«^i^K8 54^tt,igf8 5 9t;Wn 50 
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10 



20 



30 



^fef8 5 9 a*S4^ *rfJS8 5 7-bfcj; 
rfi£*i5 0 -fflftr*±D«as«s^ia| B8 5 8<0;7 ^ ;1/ 
* 8 5 8 a Jc £ * 2 f 0 fc 5 , W p * hfi*f 

l/2»flS8 5 8bCJ:!)f.oijS»ii 
B£**i«*fflS7 6 0fci8&;hs. COS4?nf-*BS 

HDTVffl»©itc/Nfl[Oi|fv,8tfi«a»5 l - 
78 5 5 1 6^o#«^ffl^*JL*r 

<fc*fc»««Sl7 6 0fc#vvcD ii:D2©3R*^ 
ie^nSo '*UTaMft5*3-4r4 2 2tJ:{)^e^ B 

HDTVVTR©«^S15Mbps© 
HDTV©lit.ni,-hOTVfftf Mmo c 

*. -©fcA&Sglir-^jD lttfftft5^2T- 

**JD2©2bit*>L<fct3bitfcL<(i4bit 
®?-*WI4|l4f8r, ^lT-^j©2bit©? 
-*3aj©*#ff±£tl 5o 2ii©|fgJ SSc r)HDTVili^ 
fe**K»«ifcb&»^ fiC/Nr-7flii|» 

WHn*. «(W9fctt«IAtf7Mbp8©!7-f KNTS 

C0 2 6 4] ifeHl i 4©^p.y* 0{c ^ r<t ^ fcm 
2 5 s -* Wffi^a 7 5 9 tm 2 nXt,^ 744t 

»2BD^ 3 -4r 4 2 2 at#»u &l5=-*jaj Dl 
©***«»W-*K»QPSK»<o«HSftt, ofii;y 

hi— h*«®iBftii£M8 5 1 $>-^<Dm8,Mmt 

£#fr**. o*i>-7-f KNTSC^p-HOHflMI* 
- • > ©to^* , 8B«arnfcWV%C/Ntt*mAr*K5 s * 

« 1 7 s — *5ij©d i m^wm 



^nfetTT-^— 7*8 5 5£I4Lfe w , 
40 *t&4Bj£<Z>JBftB££tft-c liHDT VffJ' 



fc«JS<Z>IB*?f ££B*?tt 70-NTSCT V«*#3 

HDTVfMH;^ TNT 
«E D T V©5 s 3-^©0Kj8 WtttH D T vco^a-y 

d©«to {"HDTVi:EDTV©liK 



(29) 
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mMX- £ i> fc»r1il£^ffiite^©«5Hi#§8:j£T- £ S £: -5 
*©fW£SttiC5 l --:rfe3mRT8a. c©«fc-5l;:S&f£ 

ft^cfii-ba* e>ns t 1 *> c^i;© 

S«H4*)8g«T-$2>. ftoT*S**Ri|yg*bb&^§3liB 

[0 2 6 5] #|ffi0J5T-i5iWLfcASKC«fc5ia& 1 feT- 10 
3»ffi2{tOiaS&^fiitb-Cia5 9 (c) (d) 

t:^-r<t-5C4flt$:2o©^;u-7 , ^ltx Pg/ifbx-S 

So 

[0 2 6 6] ASK©J®^©yD^^EU±EI8 4fc|iJb 
**K«fc£|!gJf§3ilii*>T-§£. X, ^-iJJEmti^ 

[0 2 6 7] £CT-^3fc«te£©S&tt£o^TM^. 
£. aS, VTR^©g3&B££B©j&te£i9:5rr£i§ 20 

MAtfl 0^bu©7=— ^Cib^T, SiSC/Ntt 
ttl0dBtt±fi±l,t^5. d©*§£\ ^ffi^&lO 

[0 2 6 8] b*»U. *^W©@"&> 3Hffy-7 

t» i u < as z=r-zm-&imm*3c.-* 30 

Ptil©6 4 SRQAM£g3&B£-f 5*-^-HDTV 

«f»»T» 3 5 s - 
*W*t3JIB3«**ifc*fty-r*, 11515 s -**!, 

•* 2 7=-* *J b*>§3&f?£T- § &HBSH&© 2 if ©E&JH, 

fcu#$gl, *2 5 s -*JUtt££fcH£-eS*. £©fc 40 
feHDTVfg^ttlfifcSftS. £©fe«t>fflBft«M<Z>S 

-5 

[0 2 6 9] 3CT-E8 4©S£ffljf£©gftt?8tCii&. « 
^r&RfttMfty-r 8 5 5 MMl'vy H 8 5 4 £M 
B£@S&8 5 3£«fc!)l?<fc{I^&B£bgi«§3S§8 5 2 
(KHffiaSmiMl . 3, 4fcK«B»*»f1?fc 
-*-*fc«>BMIfc**1-4. ffii3SB7 6 OJCfcDSglT 1 - 
*5>JD 1 i:Sg25 s -*PJD 2£B£b, SB 2 5*—: *Mtt 
Vitabi5 s 3 — yif ©Trellis-Decoder 7 5 9bl:it), c 50 



ode gain©igV>:E.7— fTIE££ft, ^-7 — U- M±te< 
£3. Dl, D2e*ttBHfc5 s 3-y-4 2 2CAD« 

[0 2 7 0] fcLttt 2 -Q©PgJl$rt>^^S3^lf^e 

(Drnzmx-ubzi*. mzzm^mmm^ im<ommm 

M *)}QS- 1t 3 JB® RIJIOttftlBAfl^SBOSfeKM £ HI 
1 3 l©^Dy^H*fflV^TKB8-ra. ISfcWCti:* EI 
8 4i:Ht«lJES-C*ft*»S(515 s *-*f>JftTDMt:J:e», 
*6C2o©1fy?-+>*^C»Wb3Jifl|JSCbTV> 
3. HI 3 ltw-Tidt, *rHD'TV<I9tt*llii 
fi>3-y4 0 1 a©ff©!gl — lBlfteOri — V4 
0 1 ci:!gl — 21»x>3-y4 0 1 dCi9, 
i:<g^©B*^fS^©2"^©7 i -^, Dt-i&DL2fc:£-Mt 
$tlA^gP7 4 2©Sg 15 s — *MX*S5CA*3ftS. 
MPEG^U- K ©ifflH©^— ^ ?0 D , - , ttECC coder 7 

4 3 atc&i^TCode gain©ig</^ •) iTIE??^{b£;* 
ft, Dl-2ttECC Coder 7 4 3 bfc*5V>-C«S©Code gai 
nfc*0» 9 tTIEiWbft 5**1.4. D,.,i:D1.2liTD 
MSB 7 4 3 cCfc»>B3IBI**fb;S*u — 305*— *5»JD 
ii:&3, D,£;D2fc}:C-CDMgg3SI57 4 9T-kf3£ 
iiaSl^y H 8 5 4Cfc !ia«T-78 5 5±C, 2/1 

[0 2 7 1] Bft^f 1*8 5 4CJ:DW^_ 

£ftfci3&{t^tt, 0 8 4"CKWLfcOl:H«OlWt:' 
C-CDMffcM87 6 0£<}:*>Di£D2C{KMS 

Ilf- ^JD.fcfc^l^— 9 Bit/fin 5 8©* 
©TDMSB7 5 8 ciC*JV>t, 2o©it75 u i' >*;i/D 
,-,i:Dl-2t:^aS^^?)o Di-^iCode gain©Jgl->ECC 
Decoder7 5 8 atr^T, ^ ») fTIE Dl-2 
\zit^x D ,., ttfl&o c/NfitCfc^T fe{KM£*i£l-l 
0^7*3—^4 0 2 aCi 5 LDTV#Decode£ftffi;fr 
— 7?Dl-2ttCode gain©a?it©ECC Decoder 7 

5 8bfc#^TlR»>fnE3ft*fc«>* Dl-lCJt^Sfc 

— ^4 0 2dlC«V^TflUi$tU D,-,i:^JEK$nT, 7 
-f KNT SCfTU— K©EDTV*stiJ*$ni>. 
[0 2 7 2] |g 2f- ^5iJD2ttTrellis Decoder7 5 9 
bt ifjVitabim^^tv, ECC7 5 9aCi!»s5- 
ITiE$n> »2BD<ft3i>3-^4 0 2bCJ;DK«iB« 
D,.„ Dl-2fc^j«*nTHD T Vtftti*/ 
$n§. d©J®-&©D 2 ©C/N©KffittDl-2J;!5^g 
<a&^1-5o 5 5©C/NfiaVJ->£^t§ 

D.-.oS 5 LDTV#flf££tU ®m©C/NfiS 
©f-78 5 5©i^D,.„ D1-2-P* DEDTVtfB 

C/N^i©lgV^7 1 — 7*8 5 5 4fflV>2>i: 
D,-u Dl-2, D2o*t)HDTV»*)6«S4*ni. 

[0273] ^-5bT3 mamm om% t zmm£mm& 

mi-?*. ffim<Di.?lZ ; r-7'Q 5 5©C/Nfii:^^ 
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[0 2 7 4] *C*»i)«^©»JIE«S©»*fea^ 
SHI 3 2©E*h5y*HfcSf J^fcafty-rs 
5 5±{C{i7^V^^AOI3gih5 ! y^8 5 5 a tig© 
3*5>v*fc©B©E*h5 8 5 5 bjWE*£ftr^ 
5. H^rs.fc-5CE«h9 5/*8 5 5a©i|iAa$fcc: 
®££IBIMttft8 5 5 c*»B\ ftCDffittSD.^IBft 
*«8 5 5dkt4. -*i***©ffi«|>5v*R*-fc 
^>#'J>«:<i:t,l^miS:{t5 0 £©*fcttLD T V 1 y 
^~ A##i2®£*iT^3. **»*©D2{3*tt|3B. 

^"^ 8 5 5 «©^*«®D2BttK«8 5 5 efcE 
attXK©Hftj?£$ctt % ioffll7 t _ 7 

*8 5 5 f ttiat^f J:-5C»fth5y^i:-38t^3fe < 
ft*. 01 3 2{C^-r*^t43V>Ttt^-7-tf*g|5© 
«V^IH«K:»«acn&D I _ l I3«1H«8 5 5 c *»H"T 

G 1 Mfra L D T V©Hfrett*SA*R|-l3B©fflB£ 

m c*«c*» e, »+«© l d t v(D?c±t£ m&&m£. £ n 

[0 2 7 5] £fc^&>)S£Bf£fct^ h . hu _^ 85 

u*»u cffl»s-c*v,vtt>Hi 3 2T-jjmas 

T- $ 5 fc » L D T v y i> - P©HK©ttB#n&il<j iz to 

[0 2 7 6] £ O LT, *^B^T-fii3® h 5 * *ffl-ffi 
®*^«W«tLDTV4ru--KOHflft,fe g a jRt - 5 3 S . 4&ffi 
ffl mHJEMmXftWSk D «f K L D T V ^ U - i» ©bih 

[0 2 7 7] &C, SfeCMao^a&il^fc^js-j-s 

**8 5 5 Cfc»t*, LDTVOl71/-AtE«t« 
fcfcfcfcDwESHWSS 5 5C©-SH=3 6cavMH 
*©D.-. -D,lB»H*8 5 5h*tt«-a 0 £©*«£ 
43 5 -9" 7 ^ > ^. ; u D , . , (£ L D T V © 1 7 u - a 
®-fflO««*«E»ar*lTV^. LDTV©St)©t»?g 
* Dl - • D a K«**8 5 5hOD,ffitMltt8 5 5 j 

^D.-.oa^SflgF©* 1 — ^ffigifcfeo. ftoTD 
>-,tD 2 fl/3~l/5©I«©r-7±OLDTV 



(30) 



58 



7-9 9 5 2 2 



©1 7V-A©fl|«fe|a*Ttg 4 . ^yKi.-^f, 

fc»H**T?*S««8 5 5 h, 8 5 5 j K§2&T-i*S 

K©M/-^«p|BT. 1 Ctt^T«Hfflt.iS«* 
l/3~ l/5 tt-aT^aSOauS^ftT^v 

^•rsii^tfig< ^©&»D,.,©«i©«^jt 

■^■C*6fc3-5|SFa[v^2St»Wfct,^3&:LDTV© 

[0 2 7 8] i©Satt2BlfflVTR^ D,I3 
10 »««8 5 5 jftS4f4*l6*«3fcv^&«), Kjg©^ 
t)RFCttff^Tf*av^ -^3fg/f©ai«EtgSVTR{; 

a 2 pt«& it^T 3-5 mx^st & m: «, a* 
aK##i & s v t r Aim-r s . 

[0 2 7 9] &*3ft8fi«-ettBS*ffl*H*S5:fc ffit , fctf 
16QAM«c©am©«a*SCT*, reft£©Bfttt? 

20 [0 2 8 0] ttaKCWflECmkSEJB-j-ft^c^pgjp 

S©t- ^MTR ©EBJfrSCTJ ttBfc**-* jM&-c 

fc»BB©*ro y >? <Di%mw(D-rtitzm& l^e^x- 

t&Vo L*»U *^W©Pt^^©HDTVVTRT-tt 
[0 2 8 1] *»Ua©HDTV©3Ji©BWIE«ftffo 

£\ KNTS CfCOEDTV^I/-K©TVifi 
^<ttfiW«flENTSC4f©LDTV^l/-I»©TVP 

[0 2 8 2] fil±ffl«t5C*»fla*ffl^&»ftf|4*« 
40 5. 

[0 2 8 3] (%K0!i 7 ) mmm i \z*m&. 4 pgii© 

BWW»*feaCfflV>fc*,©T ? fe5. jUE^J2T-i!iB^Ufe 

4 »*©fcas^i: 4 mmom&T-tmmzmfr-art) 
** - k c «t ») b 9 1 mmtimmmmtzmt «t ^ 1 4 

/s^8 9 0 a, *©^«CIB2Sffl««8 9 0b, » 
35&«*8 9 0 c< ^4S«tR^8 9 Od*ST§5 0 

3 © 4 mm & t- s * 5S t o ^ x ^ 5 . 

[0 2 8 4] 4«Wfc*aB+4ttt«BCj;*4Jiffl» 

50 SBMi^3:5-|TiE|g*©iia'Jfl5t: i« 4^©ng(!gji 
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v>. Si^nrfcaofcfc, 2Ji©«IPiJIi: 2jf©|&31Pg 

[0 2 8 5] HI9 3&frm®$&3<D7v vtmXlbZft 
Bf EJ8& 3 fcfcR*&#8l[I]B& 8 9 5 £ 4 o©ffii©[5]E&*> 5>t?f 
#86[5]B&4 0 4 a, 40 4b, 4 0 4 c©f*l 
gB©»#l$fcraj£tt> E3 0©^lil^>n-y4 0 
1©4»©#S8[1S&4 0 4©7"ny£Elfc|5lb&©T-nSiB.8 
Ji^BSf 5. #8tlE]S84 0 4 a ^ttlft&fs^ 
H L V,.fcit5^&#H„V„£*|l8/£#H„V,., H L V„©4 
o©fg^-lC^-SS|-r?)« C©i§^, H L V L {±g¥f&Jg#7G© 

[0 2 8 6] $-CX^bfcB*^(s^{±Bifc^JSt[lK4 0 
4 a£<fc!)i5^#fcffi^#t;:2#tij£ns. fcW-k. 

sfi*iqj{c^-ai^n?)fc«)4ooj5Si^*stB*^n2.. x 

T, Aftfi^Sifil 0 0 0*OHDTV||fOl^H 

[0 2 8 7] <£*£j&9-©HlVl{s <%li$-m®&4 04c 
£«fc»), $?>{C7X¥, Sfi^iS]©MI«[i&^* J &^2^- 
Vt-oXKLVMti&Mz.iigiM 2 5 0*, zk 
^Pfi?^JKB:l/4i:«:5. ittfcL Lfg^ii^-rs i: 
LLj£#liEiegB4 0 5 a£,fc ?>E*8£ft, Di-.fs^ 

[0 2 8 8] -^.H L V L ©lg^fi£^(D3^l±-&^ 
7 7 2 ct±D lo©LH{a^££f£3*U ffiSSM 0 

sbt^DmsisnDLsff^fcbTm^^ns. c© 

»£r, #fflt0S&4 0 4 c fc-&fiJoS§7 7 2 c(D?$1Z&m$l 
^3oaft»tT4xtV^ 

[0 2 8 9]!I^©HhVh, H l V„, H„V l ©3JjSc, 
#tt^J5£§§7 7 2aCi!)-o©HHVK-HfflfJ:«t 
So JE*g{f^#g«zlc¥i:*> 1 0 0 0#©*§^, d©{f 
^{±*¥. Sifi^fS]t:5 0 0#~1 0 0 0#©J&fl-£fc 
o„ -?-bt^-J5S[HlES4 0 4 bfcr<fc 5 4o©j&9-tC#lffi£ 

[0290] vt-oxmw Mtjh^xi^, m#ia© 

5 0 0#~7 5 0#.<Dtfvft&fr&£tl?>o £ft£HH{i 
^t<fc.£. -£b-CHHV H> HlVh, H H VL©3fiR#fcJ:7 
5 0*-1 0 0 0#©f&J>£4>*>, -&BKS7 7 2bf^ 
SicSn, HH{f^i:fc»JEE*Bg(5 4 0 5 dT?ffi»3*U D 
2 - a fs^i: bttB*?n5. — # H Us^teD 2 -,{f 

fc£0#~2 5 0*fcTF©J5£3-, LHoSSD^ff^ii 
2 5 0 5 0 0 #«T©Jl»$EfiS;#H LoJ •) D 

2-.fi*Sfct5 0 0*Jil±7 5 0*eiTCDdMK HHo£ 
S D 2-,fl^Ji 7 5 0 *W± 1 0 0 0 *WT©^^S(fi£ 




II) !ftgB¥7-9 9 5 2 2 
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C©#|fflS[l&3K«fc»5i^f§i©^-*fltji* s 
XZZt^V Z<DM9 3<DftffiW&3 

^fiffi^l 2 fg$£BJ§ bfcEl 8 7 ©3£ff8l 1 ©*©#SIIh] 
g& 3 ©gBfl-^gS* 1 *. 3 4H©pgJlS{5ik 

[0 2 9 1] r 3 b-tPgJf Mx-**?tjgi:PgJ13i£i££ 

10 ifetc ;:©«*S!OPf *S«*tt3aiM'i 2 tfttW b 
tzW8 8©»2 5WS*lfcHi;«Wt4:«rf1 s 'efcft. ^^"^ 

3 7©«EK#7 i -*j£{li:Jlft&. ^CT-fi^fi£gl53 7 

&sfb<uiB^-r?>. 

[0 2 9 2] mE^J2tCi5V»T0 8 8©gfe8S©:7*D v 

n, snEsn, Dm, d,.,, d,-., D 2 - a ©4 

o©{f^i:&»), -&J&S5 3 7 KA;fc£*i5o 
[0 2 9 3] C d-Cia 9 4 li^EKSB 33©7n>^ 0t 
20 $>5. X*SnfcD,-is D.-2, D 2 -i, Ds-afs^ttfa 
^gi$5 2 3 a, 5 2 3b, 5 2 3 c, 5 2 3dC:fcVNT 
WfiSft* H9 3©fl-«EIM&C*V^-ClttWl/fc.LL, L 
H, HL, HHfs^fc&S. d©{s^li, 7G©lft&<i^ 
©ZK¥, SiE*lRl©»*ft lfc-T*J:LLttl/4» L 
L + LHttl/2, LL + LH + HLJ43/4, LL + 
LH + HL + HHttlO»«kW. LH«*tt4MH& 
5 3 1 aCJ:5#*3ftlHfc£J*»5 4 8afc:)3VvtL 
Ui^i^fSSftT afifedJSffi 5 4 8 c©H L V L ig}^£ 
. X±2tlZ. H^fiKSC 5 3 1 a©«©Kl!BlcBb-Ctt 
30 0 3 2©n»f f 3— ^5 2 7T?»Wbfc©Tf**-r*. 
HHfs-^tt^(8tti5 3 1 blc«t t)^SSI$n, 
^■B£gP5 4 8 b£A*j£ft5. H Lfs^ttiS^J^a! 5 
4 Sbfc^VVCHHS^fc^fRSfU H H V„-H{f^fc 
^?)^ffllS5 3 1 clZZQ&mtflU H^-^fiXSP 5 4 8 
ctc::fcv>-tLHi:LL©-&j£{i^i:£-fi££ft, Bft^fl^ 
i:«t5-&JESffl3 3*»6U*S*i*. ^bT08 8©^2 
§ft«S©ai^gB3 6fTVfg^i:fet)tiJi3$nSo C© 
S^, Jld^Sifil 0 5 0*, ffJl 0 0 0*©HDT 
Vff^-3Ett>«EI9 l©§{ffc5S0K:^bfc4o©Sfi* 
40 ffrfcj: U 4o©HH©TV{I-^* I SfI$n?). 

[0 2 9 4] TV«9©DDHftBb<RW1-«. El 9 1 
i:0 8 6 5— otC*fc«>fc©4 s ia9 2 ©GSIFSJilSjiS 
•Cfc*. c©J;-5CC/N©|qI±i:4:t»CSffi«*8 6 
2d, 8 6 2 c, 8 6 2b, 8 6 2 a Cfc'V^TD 
D..2, D a -., D2-,£K*£U£XgZmm? J r>* 

[0 2 9 5] ttflft(S9©WWej*©*6BI 9 5{£i£PgJi 
eSjt0©«td{CC/N©rSl±i:i: i fetCLL, LH, H 
L, HHfs^©PS®^-V>*-'l'* s S*$iT.S«to(C'&: 
50 S. ^■oTi5Sfi7'>7 L ^4 l ?>©8g6fA s i£^<^^ > ^ Hi 
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f?f^t 5 ° L = Ld ^ LL ^ L = Lc®l$L 
L + Lflfs9,-L-=Lb©RLL + LH + HLM L 
-LaCjLL + LH + HL + HHff^s^^ 

Mm^<DWmittitl/'4 x 1/2 3 
/4 » loaWfflH****©^^^^; m 

awattS«1 0 0 0*<OHDTV(O«^ 25 0 
5 0 0*. 7 5 0*. 1 000$OTV(|^ 

*E*#5ST«tt C N** VottTTf T VHt 0ff4 tt^. < * 
*-SfaT!Sfen. H9 7tt*»Wfcfflv*fcHDTV©» 

•*3<z>sflMft» B ts-*-. ■0 7c«rj:it % seat 

LaTC/N = a « LbTC/N=b, LcfC/N= 
c. LdTC/N=dt&!,^ iJWT . 250 

? «t°* 7 5 0 * ^OO*©^^ 

^trOBJftjftTtt7 5 0*, WtoDte tt25 
0*, ^-*h*52l7*Ftt2^T-fcfc7 5 0#, 

J0 2 9 6] («tti8)WT, B7©*ftMtflBnFC 

*. si i swmnM^&ammtoruvttoiizts 
«=ffi«wtar*i, u#^iaa5 7 e 5 c*^T*-f i >y 

4 ^&^Tn>m<D S R Q AM^©(IgiiS©^iS^§(t 1 
I*^***** 1 ' «**"***»**»**u ft© 

-So 



(32) 
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ftfflW- 7-9 9 5 2 2 



®s»fi^ttSRQAM*©BWiai©aai S 4 5t .^ v , 

^*6tt*-f 5 >^I3S&7 6 7C^t*-f ^ 
tf&Hj;*^ C©^-r $ >^m^tt^;9-i!lSJ7 6 5 izm 

ztiZo vmm^Di, d 2 , D,*±fli«aj5 0 3t^ 

[0 2 9 8] &fc|Hl 1 6©aBft»©7 , Dv>HC*« 
•tSt 6^4.b<(iR^©3o©§fi-fe;u 7 6 8 ? 
10 6 9, 7 7 0, ©«-(fKC»gBCftsaj(li«7 7 i 7 ' 7 
2, 7 7 3ttHl 1 5fcR|*©3|g BII 7 6 l' a ~7 6 

SB 7 7 4 tt#S*^©ii/f © h 5 7 ^iiffCES 

u ^*ic*BbT#»ftja's©f ! -+>^fliajR eDffl4 , 

7-A©n> ho— ;i/^ff -5. 

[ 0 2 9 9 1 m 1 1 7 ©tt**a©iifi?S* h,?^ 

20 afe*^Tfttgfl|^7 6 8, 7 7 0OAchOfijS« 
Sttd = ACBIfc^-j- «fc a £Rtt&*|Aft* 2 b i t / 
Hz©^-*7 7 4cL 7 7 4 b i; d = B©0©^-* 
7 7 4 c 7 74(146, if©*fe^ic;fc 

I^Tfc 2 b i t/HzC-SW&W^s, 
^©a5rffS(5«:®JS«! 775a, 775b 77 
5 cC^K^Ol^U-i-^^p^^ 

&{sbzr?4 7 74 eCjS-rAdte- 

KW© h?7^ ^ITFfflr-i- 7 7 4 efc**L T « 
30 *©*;i^-«S©S«tt5*-*7 7 4dfcw+J:3K: 
Plb 2 b i t/H z ©Attftft*-?* tzo -d 

fc«**a© 1 6 QAM, 6 4 QAM»©^ftttasfl| 

40 »*it^c:4:tt»fiua©afflajjD ft}ss% ttBt 3^ h ' 

[0 3 0 0] WBftCtth^^^^io^tHi 
*BiaR***K<U h77-f »*»©il>«:v^Jftattt 

^©Bwaeafcsraoaait j; », ^j.® • k % mmr . ^ 

8©7>*Htt±*»6JHt:3Se^7 7 0B, 7 6 8 7 
50 6 9. 7 7 0, 7 7 0 a©A-A' *±©a«g*i-- 



(33) 



^Hl¥7 -9 9 5 2 2 
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"T. 3flrfe;i/7 6 8, TTOtt^^SASIt^ 
7 7 0b, 7 6 9, 7 7 0 afcfcf 1 -*' V^HfAfcB&b 
tev^+>*;i/PB©Jl$U8t£*iJfflb-c^a. Cft£© 
3 L V>*;H±£-§{f-t:Jl'© b^7-f y^sfcjfob-cEii 
1 6 ©aflbJS$OT§§ 7 7 4 C <fc 5 , Jl/fttffttt 
£-y-«S>ft&« 1 8C:fcV\T d = AteA5=-\'>* 

fl^fix d = A + Btt^^>^;i/^JD»btilfIS 
fi, TFJiil{lh77'f 'Vi'i, Ptt&^fcAP©^ 
S^-T. §ff-fe;i'7 6 8, 7 6 9, 7 7 OT-ttBU©^ 10 
mtWLW bfc S R Q AM^CD^CFSPSe^SSffl 
V^TV^Sfcto^— 9 7 7 6 a, 7 7 6b, 7 7 6cC^ 
ti^C, QPSK©J^?&3&*iJffllSHJ*2 b i t/Hz© 
3{g©6b i t/HaftSJfiJaWfflS-Cttfc&ix*. ffl 
2SSK:^<K:ftV>4 b i t/H z , 2bit/Hzti 
'i>1"5. JSII^?— fcit-^teV^jSUft? 7 7 a, b, 
cCC^-TQP SK<D§{I-fe;i/CD^^^lCtb^.-r 2 b i t 

6 4 SRQA^j&©?Btt&j&Afr&jft^££%'Ctt 20 
SRQAM©^? h*SS = lCb&SEJBQPSK-CiSI 
SltU, 5l£\^k.Z.?>-Ct£. 1 6 SRQAM, S&CaEftTC 
{±6 4SRQAM-e&£{f-r*o tJfe-QtQPSKtJt^ 

ffi#{Cbfcl21 2 l©7"Dy*EJ£*vr«fc'5fc4SRQ 
A M (D'A&mm i> SiltS £ & *» £ ffe© «B t *« TJ 
|5„ 012 ZOT'P-yi'iC^tl 6 SRQAMCl 
£*>H*"C*4. Sf^t 3 o©5g?lli#5S;©?8SaM££"?" 

mflfwsca^/hsw-stt^MB-ca&s- 4srq 

AM©S^ia«E»=PJffl^^A J TA s Sfc«)iliS^liJ^< 30 
Jfe4#, i|B|4»HJ(lC3S:SfcJ&/hSt|i*<b* l S*Sti4 

[0 3 0 1] fil±©J;dK:bTBIl 1 8©d = A + B© 
< ©it 7*fiJt&J^£§8mT- # £ fc tt-y- 4h77^ 

y*©£v>iBW£HMKb*^&to*ftffl©%xtftt 40 

[0 3 0 2] KCB 1 1 9 ©5*— *©ftMfiW2l&JSV' 
TM'fA^DV b©5*— ^EBfcBMB-i - *. El 1 1 9 
(a) «:«*#*©* -f A* K HI 1 9 (b) fit 

|yg0!l8©*--f A*u «v El 1 1 9 (a) izifc 

b 7 8 0 a-CHJUi©^Sft2&&, 7Dyh7 8 0b, 
7 8 0 c, 7 8 0dt-&^A, B, C^-V >*;U©?8I 



^££*§-£u WtMRBTKHH^o v b 7 8 1 a, 7 8 1 
b, 78 1c, 7 8 1 dC**H»ia^ a,_b, c5=- 

[0 3 0 3] #JMB©»6x Ell 1 9 (b) Cwti^ 

cwaoe 4SRQAM*©»«aaea6*3Sftffl^-cv^ 

Sfc«*D„ D a , D 3 ©#*©2b i t/Hz©3o© 
pgj§5=— ^Sfco. A,, AjT-*ttl6SRQAMt 
8ifcWDj» b 7 8 2 b, 7 8 2 c^n>xb7 8 3 
b, 7 8 3 c£5Vr<fc5Klfo2{g©7 i -*l/--b£:& 
5. H-*R-ea5»'&*»©RHHlTJjS*i». fi^t* 
-fA^Dyh7 8 2b, 7 8 2ctt*4M)fiHIIICS:4. 
£•5 bT 2{g©tej£gS#Ell 1 8©7 7 6 c©^2|lg 
B©Jft«o* !3SifeJ§©i£GiT-»£ftSo Pl«fcbTx 
^^A^D-vb7 8 2 g, 7 8 3 gtl±E,f- *©>£ 
gfs#6 4 SRQAMT-frfeftS. **J 3fg©ei£&S& 
t>ofc«> % |bJ— 9 4 A;*P <y ht* 3fg©E ,, E s , E 3 
©3?-i*>;M/*s8t«T!S5. ;fflS^Sii®^ 

tf^ft 3 «©»R* l HHa«R«' , e»&*iS -5$& 
S*s;g>5. SU i©»-&tt»Ill»©aE»-ewb**© 
»K#fTtoftfc»£tS «KH:c©»*i»}fii^ 

nw©eisaMstt 9 oxeflEcs-fea. #$si»©»*s 

br;i/ffi&tt"C»i:bT^^)^jati2g$ntv%s. $p 
*fc*^T*£^©HacEB»****e«s*v^ 

So $£o-CTF©E|{CiSV-*7>^$: bTV>S. 

[0 3 0 4] Ell 2 0©TDMA7j5£*-f A*P* b El 
f (a) tttt*** (b) tt*»iJII©:&55S*"*-. Ell 
2 0 (a) iZTjk-r^O^, H-W«[B[WTf*-f A*Dy 
h7 8 6 a, 7 8 6bWA, B^-v ^^©^tt^ 
©38e*frV\ A^D«y b 7 8 7 a, 7 8 7b"C# 
❖ A, B^ViM/©?*!^©^*^. Ell 2 0 
(b) tc^1-«t-5lc, *»W©»^1 6SRQAM©* 
f h 7 8 8 at A!f-+>*^©Si*ffV>, 7. 
h 7 8 8 c"CAi'7 c -i'>^^©iS©%ff -5o A 
*D y hrtJttij^ l/2C«t5. 6 4SRQAMffl®^ 
D>y F7 88 it'Dift >^Jl/©S(s3:fTV\ TvPv 
h 7 8 8 i-CD l 7 t A'>^-'l'©jifs$:ff 3. A^D 

hrtKii^l/3t:^S. 
[0 3 0 5] »KiS««**TH , *fc«>C^n v b 7 8 
8 pCiaVt l/2©^-< A^D»y 1 6SRQAM 
©E^SfaSrfT^^x aMItt^D v b 7 8 8 rflf 
©^-f A^D «y b 4 SRQAM-CfT-5. 16SRQAM 
4 SRQAMC^tfrSSfifttf^fcV^ctfK SflBt 
©S?jiBS* s '>*<'S2>i:V^^m6 J feSo fc^b, c5 

$v^/J\ffl«aS©SS i fif*B^''yy , Ja** l JJ>«6''^c 
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Jggip 7-9 9 5 2 2 



-5 

JO 3 0 7] (gftftg) «T»9®iat«feiaigt« 
-3^^1-5. 3aB«9tt**93ftOFDMfia^sCfc 
iSfflLfct©T-fe5„ 01 2 3CDOFDMiS§/i^o r 

D, >^Hi:iai24©oFDM(Oiw«aia*«i-. f 

D M©-«T-fc * 0 F D MttM8tt-« ^ 'J 5»ftK3S* 

5o HI 2 4©OFDM©jB«HCS**- < t3fc(>FDM 

®«^A^fa^<&ittJiJ^iJ^g)J7 9 1 T-^5Sa|[J)7 9 

3±tc^-*£i/t sOMffii^SBU -B-^+>^ 
M94a-ve^n. 2Ofi%*FFT»4 0 
**-=>KW»4-r«HHItt7 9 9^afFFTMftu £@ 
S 97 9 5m « ts ®*»^>1?;HBIB7 9 6©JB 

[0 3 0 8] H123O0FDM-CCDMyW7y„ 
»^0*««9©»ff*KlH-#-*. AArSftfcHDTV 

-mm) D,. 2 t am-tpM-iBM) D 2 ©3;s©Rira 

5. *lr-*JljA**7 4 3t^T, D.-.flflic 
ode gainoasv^ECCW^bfe^ti, D^ffii^ 

._-.ttTDMfiB7 4 3C.fci,, ®m#®&&1b$ tl, D, 
fa*fc&»>, §£ggg§8 5 2a©D 1 ttJ«J^j^gg 7 9 
latA*3fta. D.ff^&nfS©^^-*^ 

[0 3 0 9] »««^«^©D ,HtA*«J 742 

(DM 2 ^-*?ijA;>jg|5 7 4 4 C*v>tE C CfiB 7 4 4 a 
(CiJ^TECC (Error Correction Code) ffiF*fli3*i 
h ^x> 3H r 7 4 4bC^ t h U y***fl3 S 
n % ~WS8 5 2a©D,ffi»ja«»jS7 9 lbcJ(J!jS 



ft, n<r©&?ij^-*i;fc^ C-CDM 



}4a, 



4b--.©S2A*gS{3A*^tiS. SlA^a5© Dl ^ 
-*t*2A*ai©D,f s -^fcj;», ! s.^ <0C _ CDM 
XH84a, 4 b, 4 c-t^\t 1 6 SRQAM^ 
tC-CDMj«$h5. C©n*r«DC~CDM*«g 

tt&*©j5t & swsa*©** y 4: * cms?- 

5*tU7ttil2 4ffl7 9 4a, 7 9 4b, 7 9 4 c 
•■'£*T£olzm&L,teifit>mWl%lW±7 9 3±Cfc 
So ^ "5 LT„ C-CDM^ftfen^-Olfigf 
tt, iBFFTEWMOCfc!,, *tt»«^^ >£ ; a> 
10 7 9 34>^HttOf^>i? 3 >7 9oc ? ^ ft 

tsffl^^^sctiiftrgea, 7 9 6bi 

£&5o *%$/>*;M*|HHjF7 9 6 a t 7 9 6 b©IBC 

*SUfcfc©#, 012 9©B|Bltt-fi*l^naTfc 
*-|»I^IHH(f7 9 7 a©Tgtt^;^^©ft«»|^ ; 

©eggM «fc 5 g < T g SdtCfc t)§ 
fe^tc&F F TEJS&4 0 ^©WlS^ttajtjfciU:, > 
20 ;W4 0bCi!,, -^©e*fcft?,as««|S5t:j: 

[0 3 10] *t % gfH&4 3©«rf^*jffi^ 5> B1 2 
4©*H«i,>#,HB*7 9 6 efc^t. 5&&*ttBI 
12 3©A*SS2 4CA**n, *«H*8 5 2bCJUj 
Sft, r^^M^n, FFTSP4 0 ati!,, 7-U 
*«»fc«R|**i, El 2 4fcjRf J:-5fc:iSIHItt7 9 9 
*6«aaR«7 9 3aC5«*ni. El 2 4©B#rai« 
^>*;H3#*6, £8&ifciili©{§^©*+. u 7-7 9 4 
a, 7 9 4b*C*iftarns. Cil6©**i;5Hi S ^ 
30 Cia^UTV^Sfctt, ■#4'©*«I«^At^(i TS4o g, 
125 (b) Cwtl6SRQAM*iHll^ 
OC-CDMWS4 5a, 4 5 b^cafefta. * L 
T, C-CDMaaS4 5©«.*©C-CDMaflfiB4 
5 a, b*lz*»x. BiS!tW*ilD 1> -D,«01f7 
fe-*f#«^£ft, D.^M^ijnw?-^ — 8 5 2 at 
D,a*jB»>j3Wt-*_ 8 5 2bl:i»,, B*J0*& 
ft57c©D^ D.a^j&HMSSft*. £©j»^ B12 
5 (b) fc*vTJ:5fcC-CDM*ffliY&»Jie2&#a 
fcfl!^TH*fc», C/N«©»v^SM|jfefi|:-ett Dl 
40 e*©****;^ i^ftfi^T.^ D ,i;D2«* 
©«*«WSha. «^£ftfcD, 0^*^35 7 5 
7fc*V^Ta«Siis. D,.,atCifc^ TDl .i Wl 
^-fJIE©^-^^^^ D.-l^Ox, 

^WZttt&friDm^TibX&ztlZ. D 1- 
lfa-9tt» 1 - 1 mm^^-VA 02ctJ:HDTV 

4 0 2dfcA!,EDTV©i»>«)«^© fi ^ 4:fel , ^ 

£ft£>„ 

[0 3 11] D,OTttM/ij7a^n t «2B0A^ 

50 ^4 0 2bC < t5,HDTVO^^ !) ^ 
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— KODEDTVil^tii^S^ $e>t±f3H5^fi£^-^ 
iaxSChlCi S HDT V<g^#£-j££ft£o 
#Ji:|i3»£> .ft«C/NfcjeufcllK©TVe*#5MI , C 
15, HSfc0J9©«^ttOFDMi:C-CDM£*I^ 
fr-t»-rffi^sc:£:£<fc *K OFDM-e©t)Of{±, ^31 
T-£&V , >F£JfS{K>££lt3iT-££>. Ell 3 0<D^7 — \y 

— h c/mz^-rxo £ft3fe© 0 F D M- T C M^fs 
■i?©fM§l8 0 5£*fUT, *»C-CDM-OFD 10 
M3ST*y:*^1r>*;H 8 0 7 alii7-U-btf 
TtfOlt^-vV^;^ 8 0 7 btt^v— U— h* s ± 

[0 3 12] OFDMttSgiPtCjtf— K8BHTg4'^^;i' 

e&T-tt&^fcto, c/N©*uf*;i/FW 

TT'ligftT-g&V^ ^H^0DC-CDMi:*fi^t)-B- 
£Ci;K«fc!K ^;i/^X£&<*>oC/N©&<bCj£ 20 
lyfcHiffeSfS (Graditional Degradation) ©20**^ 

^«»7?«t<c/N«[t»se{b-r*. fto-c-^w**** 
ate ttt- & t voajs©*— * >J Tii $ is e> 

fcV^. LfrU HWi!Hea&©C-CDMi:ia*^fe«4 

ZtiZZ*). C/N#A»&>)&{bbT&LDTV* r U- 

Xtt««l 0 0^WTTf**fc»^ LDTV^U-HT- 
fc^fclBllJW&Jt*. §WTV©LDTVyi/-f 
0-9— KXaiiJT'^rUCa^c-ri&kV^******. 30 
OFDMi&HDT V©^:^Cffi-5 fcSttAO^MIVtttt 
HrTttDSPCEIIMftHW^SKfcS. -ec:T-(S^TV 
OTCDLiCftftOFDMtaiSJSftSt. 013 
8©:7Pf ^0£ifs-r«fc-5£> HDTV©4>«isa«-i:* 
^fi£^-©D !-ji:Dj(|§© 2o4^K®C - C D 

s-fbu fdm4 0Dc«t Qfflms&AT-mm-fz. — 

X&mmMT-gm LfefltttFD M 4 o e C «fc K> Mttft 
#gf£ft> ^5W©C-CDM!MIS4bT?WH*n, 
01 2 3fcl^«t;:bTHDTV©*^#fcli5^fiE4H> s 
B^sna..C©»*©DB*5 s 3— ^— ©■M^ttSQBW 40 

1,2, 3fcraC"C*4fc»*l'M"*- 
[0 3 13] JfctHDTVCMPEGl^l/- K©1£« 
ffi*?fc4D,-ie*ttB*ja»U=iW*-*-7 9 1C 
J:>)^Jia9i:«ct)0FDMKiAS8 5 2C©«£T-QP 
SK-^1 6QAM©Xfla&£tt\ j£F F Tg§4 0 (C £ 0 
BSfSM©{i^;:£&£ixFDM4 0 dtCfc$Jii&R?t?B 

[0 3 14] §<§«&4 3T»Sffl«SftfcflW*FD 

M»4 0 eC*VvtH»R#*Sft, 0FDM!OB»8 

5 2 d iCii^T F F T 4 0 afc«fc < ©J3«SMlli©fI 50 
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&*©«S3&4 5 a, 4 5b«S£J:t>aM3 
tu 365iJiS5U=J>^— * 8 5 2 a £ £ S D , - iti^itfffi 
■ 3ft, 0 1 2 3 £PHftC LT, LDTVinz-KOD 

[0 3 15] It, LDTVff^O^tfOFDM;* 
nfcHI»fiS***ai"4- 01 3 8©;&i££/BV>£c:i: 
OFDM©&3t&@!&fciLDTV{i^©^T-<fc 
Vn. HDTV{s^tJt^tLDTV{g^{il/2 0©t 
„ hb-ht-feSo t£-?T0FDM©[I]fi&*Hgt±l/2 

0 ±t*t©BIB»llttt^r1n:/h*<«:*. 
[0 3 16] OFDMttv^^tai^eJ&aFStTtt 

^TV^»sib*TV©§^^>ei&»©7 r ^^^ i &*ift 

5. 3ffl«fco&ffl&£^'rti4^>? L ;b»t>8'f >^<E> 

1 o ^ y^vXT^ih^^WM^^ ^t^^MX$>^> 0 SE-o 
t H D T V E D T V © J; o «:AffttS T V <f teT * 
0FDMaaH-T4*SCH:*W ,J 6»«©i!lCtt«»** s fi 
<, SWTVICttLDTVyv-KOTVfilfOS 
fIT-35^-T-$.S. SOiffl TV©* -5 

M©»*tt* < *V*. HDTVO*1S^COFDM 
fc^*£fcttOFDM©IItt^tf;fcS^SttTtt» 

ftUte^. S£oT##6I!B©0 1 3 8lC^^"OFDM%{S 
.*TVfi*©*lCttffl-r**ifiB:x i»*9S©JMtt»fc 
jfcviTgff £ft£ LDT V©v;i/fV^a$S£:*:rtitcig 
M-TSfcV^ OFDM©$MII££:&fc>5&^T% OFDM 
©I3E8%K& 1/1 0^TC*rUK:||fl«Tf 

[0 3 17] 013 8TttD,-i©»tOFDM 

gi3 UT^StfD ,., D ,-2£ 0 F DMXHti C t 
TJSS. d©«£> D,-,£:D 1 -2ttC-CDM©2|!gJf 
<£i£#T- S»*«P©g«>{*K*SV*'tt>v;i/*- 
ywxca^MJlSlttaijWBIu SWfttcfcv^ L 

D T V i: S D T V ifi §{f U ^;t/-$» 7" > C J5& b fe 

H!H©iffl^* s §ff T* § ^> i: v> 3 Graditional Degradatio 

[0318] c a vx*ftw<Dmm&m* i *sii&£te o » 

Btj^Ufc«^5&^** J f#e.HS. OFDM©tl^ftv 
;i/5^x {z^v^3fei^)*^W©PgJie2l fcfi*^t»* i> c 
1. 1 «t *3 V ;i/5=-^^ IC^ < *0§fi s<)V(D£1b tcjfo D 
f . fe3S^ U- r* ©SMbtff* 6 n 5 4: <^ -5 

[0 3 19] BJBWJfifflea***^ - *"****:^ 

012 6 (a) C^f J:5C, *jFDM©ft*^ 
■^>^;i/7 9 4a~c4$118 0 1 a i: > 
^l/79 4d~fSi2I80 1 bfc:L*P.SlCf &«:i> 
ffl*»*-K»8 0 2 a€tttt\ 012 6 (b) CSt 
«t-5(cP&^2>«^^8 0 2bS§S;ltSCi:t«t'3s SB 
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[0 3 2 0] ClftftWfli-rSfc, i!5Ki&BJ!bfc01O8 

(d) ^i-^otzT±v^Tvmmizmmi^^tt^ 

©»^EI108 (e) fc**-.fc$fc»iJI8 0 1a©S 
« RltB& C/NfiS©^ u j,*^ h - ffi{i *g 2I801bl: 

o^jhwc*mt4*h8o i &(D&m#-5jmtt£ 

Power-Weighted-0FDM2f5$ 
(Ptf-0FDM)i:**T-tt^^ o rCD^^fjg^oPW-OFDMtCmi 

i£©*$8(8© c - c d m^tsc £3B<*i§-fr -a- 5 £ t «fc 
^ 01 08 (e) K^rJ:-3C»jittltjt3Jit& 

[0 3 2 1] Af*ft&!g|Bti:, 0144 C J; $ t» 

tnzmiT—srpmm? 9 1 aft^u-css© 

*»V»««S4a-4 ct^t'J?f,~f,-ciFFT 
40ti5OFDM«|U tg2JI^-*fcfcSg2^-* 
JOTS7 9 1 bft^bTa#©Jg«©*«»4d-4f 

T-* + U 7f «~f ,T'&FFT 4 0 fcj; & OFDM£|® 

[0 3 2 2] Sfi«*ttS««4 3OFFT4 0afcJ: 
f >~f ittiKn84 5 a~4 5 c tr«t *)% l ^-^jijd 
*6tt*25 s -^JUD,o*i)»2Ji8 0 lb*«*«* ■ 

[0323]*1J1801 a©S*rfcfc*g^fc»{g^© 
»V>KWfc:*JV>T*gfi-e*i. bTPW-OFDMKJ; 
^ » 2 ff <Z>RMl!£&#$a-j- S . pw-0FDM^ C - C D 

1 4 4 OffeOfbftttH 12 3C7D W®(Di%-£tmW 

[0 3 2 4] &£#&f!8© Time-Weighted-OFDM 

(W-0FW)*affl»*fls*SCKov^Ti|t^* o OFDM 

b»V*. b*>U *«TVSfi«|©J:^K:»»S©*^ 

ttl**ftt**^)fc», t „«:**< ft+^saE<t:fc 5 

[0 3 2 5] *^Mi«©.nM|fl3©^ra5ft i:, 0 1 
4 6C^«tot:lAlffl«-mritga£iB«© 
^-H^tgb^J±^ T ^§<i:5^ ( >:tJ;t,AJi© 



£. £ -5 UT#— KBSFtSOWeightingC: «fc 5 y%u,5^;* 
fcttr*»*SeiS#SSS-J-3. C©^ £Guard-Time 
-Weighted-0FDM< GTW-0FDM) tW&. £S>KSgAJffcSgB 

*§£\ A©^>#;u«f||Bt saSBO^^sjt^Ht s 

TA, BO^+y-^HBfc-tfvM^f a, Af bfc 
"TStAf a>Af bf$5„ £©&©B©S/J,jf«;i,fc: ' 

10 tt<g<&5 0 LT->>^;m#^T s ©Weighting© 
HS'Hbfc: i t> MAJf i:*Bji©x»;i/^^{3^ 5 2 jg 
©Rtii it &mm+ 5 . C ©^ ^Carrier - Spacing-Wei 
ghted-0FDM(CSW-0FDM)i:l^^ o GTW-0FDM£ffll%T 2 Jf © 
M»fa»*£8U »A*CTffilMfcK«DTV©^fc % 

»BjfT-^^&^-rs^i:{3«t»3 x mmTv&m 

©S£LfcSS#infe&&S. S-fcCSW-OFDMfcffl^&j/ 
>#;m$Hlt s©liaHfeK:J:»>*AJl4:»BJi<DC/N 
tWt 1 SPSiifbS-GTW-OFDMi: *fi*^fe#s c £ £ J; £ 
20 SfeWi/^fiv^Tvc^tSfeCKgLfe 

*»ffl*©TVC*V^TI±*V^«uettRSl$^ & ^ > 
«aWMETVOTsgtrj,i, WBa ) l } Blt#H:/J ^ 

ir*fc», -©#-KB#Rg©*£JK1-;r£<±£#©£2| 

»**J&*&Ttf&V>. ftoT*|t|Jf60!J©GTW-OFDM 

«TV*0MRTV©J;3fclMMBfc, ^©TV©«t3 
30 Cl©»^S5i6©J:5K:CSlH»DM^> 

[0326] m#mz-?)],rm><D&w*m.w-fzt, 

014 5 (a) t^-TJ:^{cii®(i#ra* J M^x';i/^^k 

8 1 o a.~d<Dt%&&mimtm2m<Dm^ifi&mr- 
s» HDTv©«^*««an«gt So LA > U E145 

(b) t7T!-r«td{c:^V\^;i/^^x8 1 1 a~d©i§£- 

we**:<&s. '©«^ N *ui©Ae9tt3tf-m 

40 MTga#*iift«) ( 9JBB$n©ft^-7;U7Vi;i<z)K4| 
*Stf*^. Sra©i-5tBfi^K:H:TV©K«jE8^.ii 
^*nT*»), Afi9CttTV©ffi«ltt^^snTV^ 
4 fc »x ««J^ tf Yttffi T V T- liLDTV &R£ T- g S . 
*6t»l*©S/>s|?^iaiTs a^Tsb«t>3^:§ 0 < 
fc-3TV*«fc»C/N©*fbfc*»ljlfcfcB^ 0 
[0 3 2 7] C5UT*-HI«IBk^>sJ«;b«FIH|©i6aij 
ftmcktiD, OFDM©~»j5c©PgS^b*s©# 
=fe«figT-Rltgi:^5. 01 2 3©«t"53feHjE8-C3tf— 
M«»Wb4:C-CDMtli*#fc* a - k{: j ;i , < 
50 ^/^tC/N(!t^b©^©pg^b^H-ns. ' 
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[0 3 2 8] C£T'IW*l$&0J£ffl^Ti¥b<iB^So 
vjl/^XjiJPSISTMfcJu D/UJttf'hS^gx fltt& 
i£.fc!)£»ifc* J #<te>K *§<&S. ^JilSIll 4 8 
(CfvtJ;5CD/U<3 0dBT-lifi|}jK©SS^S 
<%t) 3 0//sW.±{d5EeSo Ell 4 8t^-T«t-5lC5 0 
s W±©T g&i:5.Cli:C«t!5, — *JBv'-»*f*T? 4> S 
If-CSS. (toT014 9 (a) £«{£B<jC;jVr«fc-5£ 
TVIl^fl s e c£*fbT01 4 9 (b) tit2ms 

0 1 b, 3I3J18 0 1 c©3o©pgJf©^;i/-:7i;:# 10 
W\ 014 9 (c) tZfUto ^©^OU— 7"©#— 
ffl7 9 7a, 7 9 7b, 797co|5Tga, Tg 
b, TgcgmK50/is, 5/zs, lushMfrr} 
It*b-Ca9:^f S£i:fc,fct)01 5 0 £Svr«fc-5fciigJf 
80 1a, 8 0 1b, 8 0 1 c © 3 o©pgJf ©v;u-5^ 
*KBIt-Si^lSLfifc&A J flSi-f So ±T©iiiSfc:*rbT 
GTW-0FDM^afflt5fcS«!ieig»WI%tb 
*-5. b*»U mafiO'^V^LDTVCDifflHd^©^ 
£GTW-OFDM©v;i/^*#fSg£-f SCi:C<fc 9 
^ttGtfs&AbVtffe * !> «"&*tV W -3 S . 1#lC 20 

miS 8 0 1 a ftt ^- mPI T g S 3 0 a s W±© 5 
O/zstCfcoT^Sfcto, »©fflTV§ff«6T't)§fi-C 
§S. EISSt±I21 2 7©:/D>;/'{'0fc:7SbJt i &©£fflV'> 
S. 1$fClM8fliTVttLDTVyu-H©iSR-t-&^fc 
»MPEG 1977©lMbp s gScD-eiSgffi-C i 
V^. ftoT01 4 9C^U;J;7t^>5t!;HSfK7 9 6 
aTsaS2ms©JSWMl/T2 0 0 /z s ilixfcf 2 M 
bpsfctl5fc«)^<, $e.{C^>^;H'-b*^t 
TlfTfc lMbpsHE<£&fK LDTV^l/ — K©®i 
Btfff^tvSfcft^OCSW-OFDM tc«fct>{2 30 
jg&^ttg^fg-fcStf:^ — V— h* s {£<«t2). f^lc* 
fgBJl© C - C D M£ G T W- O F D M t t>i£tzigt 

4 9-c-ttiH]bS'>^;i'»K:*rbT^>^;i/KFra7 9 6 

a, 7 9 6b, 7 9 6 c£2 0 0/zs, 150xxs, 1 

o o/zstc^sijfbu-cv^?). ft-oxmim, $&2m, % 

fcoT^S. 

[0 3 2 9] |ip#CC/NC#bTfcl^JfSfc&* I *8l 
-fS. Ell 5 ltC^-TidtCCSW-OFDMfcCSW 40 
-OFDM0i!a^-&fc>-y-£«fc tU rtX£C/H<D 

2«^c©|iisseai* s ii^5o Huie©«fc5£csw- 

0 F D M i:*^©C-CD M Zt&fr-&t>l£X 

tf&S. MUJ1 8 0 1 a*5j;VS& 1-2I85U, 
1-3185 1 aT-a^f/UTMtf^^^C/ 
N*MKV^&mttWSfflTVRe c e i ve rtcfcv 
TfcLDTV£ r l/-F©£5£bfcgM* J -etS. sf§2JI 
801b 2- 3/1 851 bt-l±t-Wx'J707 
U >>>^V7©<fc?KC/N#<B;<s rf-^h©^V>S 50 
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mim<?>m%.mz#^xmmm&g.(o s d t v^u- y 

3® 8 0 1 cTB:C/N#ig<, iSS^^t < ^-^ 
I- #4>& V > tz » H D T V V V — H ©I® St SfIT' § S . 
c -5 bT C/N i: v;u^y^© 2 &^©fs&J13L&S£#ll 
Its. uffiioWtftM^SSiOGTW-OF 
DMi:C-CDM©Jfea^fc***:«i. GTW-OFD 
MtC SW-C-CDMfflffl^bttJ; >5f#e>ftSo 

e^tt c/n s pgnaa^^si^ £ ttt ^ s 

[0 3 3 0] C/N©3/l£:v;i/5 : ->'^©3jf©2&7C 
©I^JlSifcjSCJIttttfcHDTV, SD TV; LD T V 
©3pgjf ©TV{I^©B#RgBEB0£01 5 2Cwt. El 
l#v;i/-?-^;*fc:&V">AJf ©Sg ipgJl©20 
9h7 9 6 a 1 (cfctLD TVSESU ftC7Wyai: 
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